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flrtface. 



Ma life passed in the country, as the author's has for 
?^^ the most part been, naturally leads to the study 
and investigation of the wonderful agencies around and 
above us. There can be no more ennobling employ- 
ment, no greater refreshment and relief to the burdened 
spirit of man, than to retire for a while from the world of 
mankind, and the study of human nature, into any one 
of the great departments or laboratories of nature her- 
self, and contemplate and study her. The study of the 
world, — i.e., mankind and their doings, — as narrated in 
history, or by our own observation, however needful and 
important and interesting, must always be more or less 
painful ; the crimes or infirmities or sorrows of our race 
meet us at every point, and are but scantily and poorly 
balanced by their virtues or excellencies, while they 
actually contribute largely to our every-day share of 

care and suffering and anxiety. Not so in the wide 
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realm of nature, the handiwork of God : nothing can 
hurt or grieve us there. There everything is pure and 
excellent and perfect, like its Maker, and the mind may 
range freely over its unlimited extent and variety, with- 
out pain or fear or disappointment, and contemplate 
each object, — around, beneath, above, — ^with feelings of 
unmixed gratification, admiration, and delight There 
is a grand repose, too, in nature, which insensibly com- 
municates itself to the mind of the searcher ; and in the 
active but silent working of the great powers around us, 
the solemn grandeur with which many of them are per- 
formed, soothes while it awes, and delights while it 
instructs. This is specially the case in the contemplation 
of the heavens, or the region of the stars, from whence 
no sound is ever heard, save (occasionally) the solitary 
explosion of some distant meteor as it enters our at- 
mosphere ; but it is not limited to that department. 
The equally silent cloud that sails by, like a huge 
iceberg in the blue ocean above, is as impressive and 
delightful to the lover of nature ; and so it is with the 
fauna and flora of our world, the animal creation and 
zoological department, or the earth's garden in which 
they have been placed. These, embracing as they do 
either the wonders of natural history seen in the living 
animals around us now, or the still greater marvels of the 
past unfolded in the records of geology, — these are ever 
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new, ever wonderful, and delightful and tranquilizing to 
the mind. Let any one whose tastes so incline him 
pass from the busy hum of man and the running stream 
of human life, with its cares and anxieties, its passions 
and its follies, its crimes, its trials, and its troubles, and 
they will find an immense relief in friendly, pure, and 
silent nature. The astronomer will straightway forget 
his griefs as he stands under a midnight sky beside his 
telescope, and seeks in the vast deep of heaven's infinity 
above for his favourite object The meteorologist, or 
the chemist, too, as he analyzes the atmospheric world 
around him, in which he is himself enveloped, and tests 
its nature and properties and qualities, or examines its 
wonderful mechanism, — or the zoologist, who marks the 
moving living things around him, from the majestic 
tread of the stately lion in the forest to the crawling of 
a caterpillar, or the soaring of the eagle to the rapid 
flutter and colour of a butterfly's wing, — from the up- 
springing of a single lark from the green sod to the 
migratory flight of thousands of birds, — or, like the 
amiable and accomplished author of the Natural History 
of Selbome,* who, as be walks in his garden each 
morning, delights to trace the habits and history of every 
little bird that twitters from the shed, or sii^ on the 

• "Tlw M«lnnd Hutoiy of Selbome, " b; Rer. Gilbert While, a.i>. 1744. 
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tree-top, or nestles under his friendly eaves. Thus he 
sings of it himself : — 

** Oh the dark^ tiillt dry^ warm weather in wiuter.*' 

** High in air, and poised upon its wings, 
Unseen the soft enamour'd wood-lark runs 
Through all his maze of melody : the brake 
Loud with the blackbirds bolder note resounds. 

" Soothed by the genial warmth, the cawing rook 
Anticipates the spring, selects her mate. 
Haunts her tall nest-trees, and with sedulous care 
Repairs her wicker eyrie, tempest torn. 

'* The ploughman inly smfles to see upturn 
His mellow glebe, best pledge of future crop ; 
With glee the gardener eyes his smoking beds : 
E'en pining sickness feels a short relief. 

"The museful sage» abroad he walks 
Contemplative, if haply he may find 
What cause controls the tempest's rage, or whence, 
Amidst the savage season, winter smiles. " — 

Gii.DBRT White. 

All these beautiul pages of nature are open equally 
to the delighted readers, and are illustrated by the great 
Architect of our world with the gorgeous colours and 
artistic skill and perfection which alone belong to the 
Builder of the universe, and which men in vain en- 
deavour to imitate ; but which furnish, too, an un- 
ceasing fund of information and delight, ever new and 
ever fresh. 

To such studies and contemplations the writer of the 
following work would humbly desire to lead his readers, 



however imperfectly. If it should serve, in some little 
measure, as a handbook to the three great departments 
it treats of, or impart to his readers half the pleasure 
which he himself has experienced in the search, he will 
be amply repaid the labour it has cost him. 

The work has been mainly the result of much thought 
and personal observation of what is described : the ex- 
perience of many years. Nevertheless the author desires 
thankfully to acknowledge the valuable information and 
sufgestions he has obtained from the works of other 
writers. " Tell me, ye learned {says the witty and sar- 
castic author of "Tristam Shandy"*), shall we forever 
make new books, as apothecaries make new mixtures, 
by pouring only out of one vessel into another." The 
following work does not profess to be any exception to 
this charge, which indeed is more or less applicable to 
every work that has been written, not even the sacred 
writers themselves being altogether free from such an 
imputation ;-f- such a course being as necessary as it is 
legitimate, — in truth "there is nothing new under the 



• "life and Opinion* of Trisliam Shand]', GenL," voL v., chap, i, by 
tbe Rev, Lamenoe SteroC; 

+ Vid« Jo«hua K. 13 ; 3 Sun. i. 18 ; Numbers xxi. 14 ; a Chron. ix. 29 ; 
Acta zvii. 38 ; Titus L 12, 13. FourtecD different authon and their workt 
■re lefaned to or quoted by the writer of the tecond book ofCbronicles, 
and wbidi are not included in the Jewish canon of Scripture. 
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sun," — and from the storehouses of science the wondrous 
facts already discovered and recorded by great minds 
must be taken and used and applied in every new work. 
It is only in the mode of application of such facts that 
one scientific book difTeis from another. In this way 
possibly the foUowit^ work may differ from some, par- 
ticularly in reference to the Christian standpoint from 
which the author denrea to view the subject of which he 
treats. This may have a novelty and interest for many 
which a purely scientific treatise would not The author 
is quite conscious indeed of his own inadequacy to do 
justice to such a large subject as he has undertaken, and 
which he would not have ventured to attempt at once ; 
but being written at different times, as separate papers, 
many of which have already appeared in the pages of 
one of the leading religious periodicals,* a considerable 
portion of the work had therefore only to be collected 
for publication, while he has availed himself freely of 
the labours of other more able writers than himself, to 
whom he desires to render his grateful acknowledgments. 
Among these, specially his thanks are due to Mr. R. 
Proctor, from whose delightful work, " Other Worlds 
Than Ours," he has derived most valuable information 
and su^estions. Also to Mr. Mathieu Williams, to 

• The SimJaf MagaMint. 



whose able and most interesting work, "The Fuel of the 
Sun," he is largely indebted He also has to thank Mr. 
Nasmyth for his interesting and beautiful delineation of 
the planet Mars, as seen with his powerful telescope, 
which, with Mr. Proctor's admirable map, which he has 
kindly permitted the author to use, leaves nothing to be 
desired by those who wish to investigate the geography 
of that distant and interesting world correctly. To Mr. 
Browning also, the eminent London optician, the author's 
grateful acknowledgments are due .for his two beautiful 
drawings of Jupiter and Saturn,* as seen by him with 
his silvered glass reflector ; and lastly, to Mr. C. Burton, 
for his valuable information respecting the crater Linn^, 
as well as the drawings of that remarkable crater, which 
he has so kindly furnished him with. To Messrs. 
Proctor's and Williams' novel views respecting the 
planets Jupiter and Saturn, the author has found reason 
to demur, though agreeing in the probability of the 
general truth connected with them. Reasons for so 
differing from those able writers on these points being 
fully given in the following pages, it is unnecessary to 
refer to them here, further than to say that it is not 
from any reluctance to give up an old theory, or a 
groundless conservatism as to the acceptance of a new 

■ Piiblijiied by (he Rojtl Aatconomicid Society in their moathly ooticei. 
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one, for he is quite open to conviction, but as he con- 
ceives to the want of sufficient evidence in the case of 
bodies situated at such a vast distance. To Mr. Proctor 
and Mr. Williams, however, is due the credit of venti- 
lating, with great ability, a subject which must be of 
deep interest to all astronomers. 

The author desires to commend the foUomng little 
work to the care and blessing of the great Author of 
all it treats of, praying that the wonders of creation so 
imperfectly described may yet tend to the glory of His 
name, by inducing some who may read it to do what 
possibly they have not yet done, — viz., search the book 
of Revelation as well as nature, until haply they find the 
Almighty author of both to be one and the same 
Jehovah ; while to others, who already have received 
the testimony of these two witnesses, he prays the 
perusal of it may be as though they were passing, like 
the high priest of the Jewish temple of old, through its 
different courts, — from the first court in the grand temple 
of nature to the second, and from thence to the holiest 
of holies, even heaven itself, the stately palace of the 
Most High, the seat of His glory and of the happiness 

of His people. 

J. C. 
Ktctoiy, VioUt Hill, Flornut Court. 
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3Entrobu£tion. 



fHE purpose of the author in the following work will 
be seen in its opening pages, when a visit to the 
"three-fold heaven," referred to by St Paul, is 
proposed to his readers, and presented in a popular 
form. The kind and favourable reception given to a 
fonner little work of his, • some years ago, has induced 
the author to put tc^ether in the following pages the 
fragments of his experience acquired since then in a 
more extensive sphere, and with reference to wider and 
grander departments of nature, but with the same design 
and object as in his former work : viz., to interpret and 
trace, in the glory and beauty of the scenery through 
which the reader who accompanies him must pass, 
and in the ingenuity and skill of the mechanism he be- 
holds around, in sky, in cloud, in star, in planet, the work 



"The Lnnar Word, its Scenery, Motiana," etc, considered witli a 
r to design. A. and C. Black, Edinburgh. 
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of His fingers who made them alL It is this that lends a 
charm to such an investigation.* In the world of nature 
is a rich mine, but pure scientific invest^ation alone 
cannot draw forth its gold : however necessary and useful 
purely scientific treatises are for supplying information 
to the mathematician or the physicist, to the general 
reader, especially one who believes in the book of 
Revelation (and for such the following work is prin- 
cipally intended), such treatises are unsuitable. He 
feels the world of nature, however wonderful, to be 
a lonely world to walk through unaccompanied by 
its Maker, without any reference to Him, without per- 
ceiving His hand or hearing His voice. He hears the 
latter in the song of the thrush, or the robin that sits 
on the spray, as well as in the peal of thunder that 
rolls its echoes through the world. He sees the former 
as plainly in the sparrow's fall as in the planet's 
orbit, in the shadowy cloud that passes as in the 
mighty Sun that dissolves it Nature, in every de- 

* "If one Irain o( thinking," says Pkley, "be more desiralilc than 
another, it is that which r^prds the phenomena of nalure with a constant 
rererence to a Supreme and Intelligent Author. To have made this the 
ruling, the habitual sentiment of our minds, is to ha.ve kid the foundmioa 
of everything that is religious. The world itself thenceforth becomes a 
temple, and life iisclf one continued act of adoration. The change is no 
less than this : that whereas formerly God was seldom in our thoughts, we 
con now scarcely look upon anything without perceiving its relation to Ilim." 
— Pal^i Nattiral Theohgy. 
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partment without God, is to him as our planet without 
its sun. He treads a cold and cheerless region, how- 
ever beautiful to the eye, and the universe becomes 
but a piece of self-acting mechanism, — ^a body without 
a soul. That such is the case, however, nature herself 
strenuously denies, while Revelation amply testifies 
to the contrary. And it ia the unhappy divorce of 
these two books, — nature and Revelation, — by the many 
followers of science in the present day, and the conse- 
quent separation of science and religion, that has, in the 
opinion of the writer, conduced much to the disastrous 
scepticism, and materialistic atheism that prevails and 
is characteristic of the present age. What God has 
joined no man should put asunder ; and it is the belief 
of the writer that while this unnatural separation has 
led from partial scepticism even to the denial of all 
religion, and the personality of the Creator, on the 
part of some of our most distinguished men of science, 
the united and joint evidence of both witnesses would, 
if admitted, brmg overwhelming evidence to the con- 
trary. It is, as in the case of two witnesses in a 
court of justice : different kinds of evidence are supplied 
by eacJi, but both are equally needful, and one supple- 
ments the other. Thus we shall find that many of the 
problems and mysteries which cannot be solved by 
nature are resolved by Revelation, and vice versd. Nor 
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are the apparent contradictions and opposition between 
the discoveries of modem science and the statements in 
the Bible (as for instance in reference to geology, or 
astronomy, or anthropolc^y) of any weight, so long as 
the great questions which are connected with human 
discovery remain incompletely answered, still fallible 
and undemonstrated, and their depths not fully sounded, 
— which is the case, and must ever be so when human 
knowledge is the only sounding line of nature. How 
many theories of science, — advanced within the present 
generation with all the confidence of certainty, — ^has the 
writer lived to see overthrown and abandoned, under 
what is ' called the superior light of modern science ! 
Whether it is superior in every case remains to be 
proved. Yet not so the facts contained in the books of 
the Old and New Testament ; they have stood the test 
of thousands of years, and still remain as the best and the 
only moral teachers of mankind, and though not intended 
to teach science unless casually and in a popular form, 
yet the popular science the Bible has taught, — although 
impugned and attacked, — has never been really over- 
thrown, or proved to be false. To that Book therefore 
the writer confidently and constantly appeals throughout 
the following work ; the purpose of which is three-fold : 
first, from among the first and second heavens, the region 
of sky and stars, to trace the design and purpose of their 
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Maker, — to see the hand that is Divine through all ; 
and further, believing as he does that one God is the 
Author alike of nature and Revelation, to exhibit the 
wonderful analogy which exists between them, and to 
show that if the heavens be described in the Bible, the 
great truths of the Bible are written equally in the 
heavens, as well as on the earth ; that the mighty 
agencies unfolded in nature present symbols and illus- 
trations innumerable of the great spiritual truths taught 
in the Scriptures, and illustrated with a force and felicity 
of expression that no mere statement of doctrine could 
give, and an aptness and intentional fitness for each 
other that would be well represented by the fitness of a 
key for a lock and a lock for a key. 

Thus the key of the Scriptures opens the lock ol 
nature, and vice versd the key of nature turns the lock of 
truth in the Bible. It is for this reason, doubtless, that 
our Lord so frequently drew upon the great bank .of 
nature and the agencies connected with it, for the 
purpose of illustrating spiritual truth. Thus an evening 
cloud could not glow in crimson beauty in the heavens, 
nor a shower fall from it on the earth — (Matt. xvi. 2 ; 
Luke xii. $4), the sua could not gild the Temple 
with his morning rays, — but straightway these familiar 
sights and beautiful processes of nature furnished food 
for instruction. (John ^i. ; v. 2 — 12) In the world 
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of life around Him, too, the bird of the air could not 
fly past (Matt. vi. 2^, a sparrow fall to the earth 
(Matt. X. 29 — 31), or a raven croak from a tree to her 
young (Luke xiL 24), or the silver-scaled fbh of 
Gcnnesaret lie gaspii^f on the shore (Matt xiit 48), 
but another volume of truth was opened for His 
hearers. Wherever He turned it was the same. From 
the grass that sprang green at His feet to the lily 
that bloomed there in its glory (Luke xii. 27, 28), — 
the fig tree that budded and blossomed by the wayside 
(Matt. xxi. 19), or the vine that clustered over the 
ruined arch or covered the dwelling of His workshop at 
Nazareth (John xv. l), — all were used. Nothing in 
nature escaped His observation, or failed as a perfect 
vehicle and representation of trutli. And so with the 
active human or Divine agencies at work around Him : 
the sower sowing the seed, or the seed itself springing 
and growing, reapers gathering in the ripe com or 
threshing it, — the fields white with a pure harvest or 
crowded with tares and weeds, — all alike were pressed 
into the service of Him who made them and ordained 
them, and used in turn as it served His purpose, but 
presenting in all the most wonderful and perfect picture 
of the analc^y which exists between nature and grace, 
between the world without and the world within. 

The writer likewise touches upon the mysterious but 
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deeply interesting question of a plurality of worlds, 
taught, as he conceives, by both the heavens and the 
heavens' Lord, in His Word. Notwithstanding our 
ignorance astrotwmkally of how many or which of the 
planets are now inhabited, the statement of our Lord 
in the fourteenth of John declares positively the ex- 
istence of many mansions or dwelling-places there, 
while other parts of Scripture dwell upon the existence 
of numerous intelligent beings besides ourselves, who 
have left their dwelling on high to visit us. The 
truths thus suggested by astronomy are confirmed by 
Scripture, and lend an interest to researches in the 
heavens and the observation of the planetary worlds 
there, which they would not otherwise possess. From 
the consideration of a plurality of worlds it is but 
another step to that of the existence of the third heaven. 
Here astronomy and Scripture seem to have combined, 
and agree, each lending their own peculiar evidence to 
this grand conclusion. How far the writer has succeeded 
in elucidating this, one of the cardinal truths and doctrines 
of Christianity astronomically, he leaves for his readers 
to judge. The evidence of astronomy to that great 
truth, however, he would remind his readers is more 
suggestive than denwnstrative, and, however interesting to 
the thoughtful mind, can at the most be only a matter 
for reasonable speculation. The great fact and doctrine 
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tJuology of nature^ and vice ver. 
discoveries of science into harmon) 
the truths and doctrines of the Scr 
Christian apologist * again reply : — 
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These points being assured to us I 
may well leave to revelation the disclosui 
which our researches cannot reach. Tl 
the first to listen to any credible comn 
knowledge. Nothing which he has le 
theology will diminish his desire for furth 
disposition to receive it in humility anc 
wishes for light, he rejoices in light ; his 
for the Great Being will incline him to at 
seriousness, not only to all that can be ( 
Him by researches into nature, but to ai 
revelation which gives reasonable proof of A 
Him:' 
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our distinguished scientific physicists of the present day, 
who not only reject the evidence of the Scriptures but 
the idea of a personal Deity exercising control and 
supervision over all nature! It is the fashion of the 
present day to decry Paley, his evidences, and his 
theology, and to term it contemptuously anthropo- 
morphism (/>., belief in a Grod resembling man) ; and yet 
what is there of argument in this term of reproach ? 
What is there irrational in the belief in a Personal Intel- 
ligence resembling man and man resembling Him, so far 
as, in the intelligence he possesses, a creature can be sup- 
posed to resemble its almighty Creator ? Christianity at 
once affirms the fact in the case of " the first Adam, who 
was made in the image of God, as also in the last 
Adam, or God Himself, who appeared among us in the 
image and likeness of man," the God man, Christ Jesus ; 
those who term the theology of Paley old-fashioned, 
and anthropoftiorphic, have never yet replied success- 
fully to his arguments for a personal Deity, derived from 
proofs of design. That argument, illustrated by the well- 
known illustration of a watch, has never been answered, 

and remains at the present day as unanswerable as it ib 
unconquerable : such anthropomorphism as Paley proves 

from that argument is, in fact, the glory of the Christian. 

But what has been substituted for it by the Materialists 

of the present day ? They would teach us that while 
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they acknowledge ccrttiQ great powm nmidii^ tbroi^ 
nature and accomplithiog woodefful thfa^ they mttmot 
the result of the exertioiis of aiiliitefidiiigooiitriviiig mindt 
but resolve all productions into unconadoua eneigles; 
that the universe is replenisbed wtdi particles endowed 
with life, but without ofganizaticm or senses of ihdr own, 
and endowed also (by whom or what tfaejr do not say) 
to marshal themselves into oiganised forms; and tint 
the concourse of these particles or atmns by virtue of 
the tendency, but without intdligenoe, will, or direction, 
have produced the living forms ifi^iick wenow see. Such 
is the system of atomic, atheistic Materialism ; in which, 
indeed, there is nothing new, and the atomic theory of 
Professor Tyndall does not differ much from the organic 
molecules of Buffon. * 

One thing, says Paley, all such philosophers agree in : 
viz., the endeavour to dispense with the necessity for a 
particular Personal Intelligence. How far such a conclu- 
sion is probabUy or indeed rational, let the same eminent 
philosopher tell us. "Every indication of contrivance, 
every manifestation of design, observable in a watch, says 
Paley, exists in the works of nature, with the difference 
on the side of nature being greater and more, and that 
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in a degree which exceeds all computation, I mean that 
the contrivances of nature surpass those of art in the 
complexity, subtlety, and curiosity of their mechanism, 
and still more, if possible, do they go beyond ' them in 
number and variety ; yet in a multitude of cases are not 
less evidently contrivances, not less evidently accommo^ 
dated to their end, or suited to their office, than are the 
most perfect productions of human ingenuity." But 
should the Materialist reply, " This is but the operation 
of law, which is eternal, and the existence of which no 
one denies^' — be it so. But surely it is a perversion of 
language to assign any law as an efficient operative cause 
of anything. A law presupposes an agent, for it is only 
the mode according to which the agent proceeds; it 
implies ^ power likewise, for it is the order according to 
which that power acts. Without this agent, without this 
power, which are both distinct from itself, the law does 
nothing, is nothing. 

Of one thing, therefore, we are certain : whatever the 
Deity be, neither the universe nor any part of it which 
we see can be He. The universe itself is merely a 
collective name : its parts are all that are rtal, or which 
are things. Inert matter is out of tl\e question, and 
organized substances include marks of contrivance. 
Whatever in its constitution testifies design necessarily 
carries us to something beyond itself, — to some other 
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Being, — ^to a Designer, prior to and out of itself. No 
animal, for instance, can have contrived its own limbs 
and senses, — can have been the author to itself of the 
design with which they were; constructed. Whenever, 
therefore, we see amtriwmce and the adaptation of a 
means to an end, we are led irresbtibly and inevitably 
to an intelligent Author and Contriver. And if it be 
asked, '' Since something' or other must have existed from 
eternity, why may not the present universe be that 
something ? " The reply is : ** The contrivance in it proves 
it to be impossible. Nothing contrived can, in a strictly 
proper sense, be eternal, forasmuch as the Contriver 
must have existed before the contrivance'' In this view 
nothing is gained either by moving the difficulty further 
back, even through an infinite series of mechanism. 
Where there is mechanism there is contrivance: con- 
trivance is stillr "undiscovered, for we still want a 
contriver^ an intending hand, — an adapting hand, — the 
intelligence by which that hand was directed." * It is to 
be deeply lamented that reasoning so conclusive and 
unanswerable sTiould be treated with neglect and con- 
tempt by the sceptics of the present age, — many of 
whom have ne\ter read it, who for the sake of origi- 
nality of thought, perhaps, or dislike to remain in the 
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orthodox grooves of popular opinion, are ready to 
sacrifice truth to the wildest and most groundless 
theories, theories which have been advanced and oft 
refuted before the present generation were bom. 

The author of the following pages, therefore, while 
apologizing for the introduction of what in a popular 
treatise may seem unsuitable, yet in a work professing to 
deal with the great agencies of the universe, from a point 
of view not generally adopted in scientific treatises, he 
has found it necessary to refer to and repel opinions 
calculated to do injury to the noble branches of science 
of which he was treating, and which unfortunately he 
fears are current, — not on the surface of society merely, 
but, he is persuaded, deeply in the thoughts and minds 
of many highly gifted and sincere, amiable men, who 
have yielded to the popular stream of a godless Mate- 
rialism, so far as to exclude the religious aspect from 
works of great scientific value in other respects. If the 
calm contemplation of the wondrous mechanism ex- 
hibited in the first two great chambers of the great 
exhibition palace of nature into which his readers shall 
be introduced, — if a glimpse of the wondrous working 
of air, and cloud, and sea, and sky, and bird, and 
star, and planet, feebly and inadequately rendered as 
it is by the writer, — shall have the effect of convincing 
a single mind, that has not yet been convinced, of the 
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folly and irrationalify. of Aidi Materialism, or produce 
the conviction of a pirsmal^ i$$UUfgimi^ a ttf ew erfyl^ and 
gracious Beings creating and austaming all the great 
agencies around him, all he sees ox hean^ and leads him 
finally to worship and adore their Author, as exhibited 
in Christian anthropomorphism by God in the Uiemss 
of man, the author will be more than repaid 
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CHAPTER I. 



THE AIR. 



" Lo, the poor IndUn, witli iintutoied mind. 
Sees God in clouds, and beazs Him in tlie mind.** 

Pops. 




|HE expression "heaven/' as applied to our atmos- 
phere, is essentially Jewish as well as Eastern. 
Many of the Jewish Rabbis held that there were 
seven heavens. St. Paul refers to three heavens (2 Cor. 
xiL 2), doubtless in the same sense in which his country- 
men were in the habit at that time of applying it Six 
hundred years after Paul, Mahomet, in constructing the 
fable of his celebrated night journey from Mecca to 
Jerusalem, revived the old Jewish idea of the seven 
heavens, through which he professed to have passed 
This old Jewish notion, it need scarcely be said, was a 
tissue of absurdities, quite as bad as Mahomet's, which 
was thus founded upon it Not so, however, the doc-* 
trine held upon this subject in the Apostle's day. The 
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heavens were di^aded then into three: first; the atrial, 
or atmospheric, in which birds fly, clouds and showers 
are formed, and winds blow; secondly, the starry heavens, 
or the regions of q;>ace, in whidi the sun, moon, and 
stars are disposed ; and, lastly, the heaven of heavens, 
or third heaven, referred to in the passage already men-> 
tioned by St Paul as the abode of the blessed and of 
the holy angels, and the special residence of the Most 
High. 

This division is not only natural and unobjectionable, 
but according to fact ; and while it rescues the word 
heaven from the confusion of ideas often entertained by 
the use of that word, each def^artment will afford an 
interesting topic for the consideration of those who love 
such subjects, respectively; while, as the doctrines of 
the Christian faith lead us to believe that we ourselves 
shall one day pass through the first two as the great 
ante-chambers to the third, — in considering any one of 
them we shall be but, as it were, anticipating a part 
of our journey heavenward and homeward ; for thither 
owr home must surely be, where Christ our Lord Himself 
ascended, till a cloud concealed Him from view. Each 
of these departments, however, embraces a separate and 
distinct subject, bringing us, as we pass through them 
respectively, into the territories or provinces of the 
Meteorologist or Natural Philosopher, the Astronomer, 
and the Theologian ; each therefore may and should be 
considered separately by itself: the object of the present 
paper being merely the first-mentioned. 

Through a great portion of this, man has actually 
passed in the body, and though unprovided with wings, 
has soared to heights beyond that to which any bird has 



WORLD OF AIR. 5 

attained, — and from the car of the balloon, seven miles 
perpendicularly from the surface of the earth, has 
explored these strange and silent regions, and, losing 
sight of the world he inhabits, has witnessed the moun- 
tains of a cloud-world rolling far beneath him, and piled 
in snowy heaps and fantastic pinnacles, to which the 
solid Alpine masses below are but molehills. But, 
curious and highly interesting as such aerial excursions 
must be to those who have nerve and head to engage 
in them, they have not added much to the knowledge 
of this region, already attained by accurate chemical 
analysis and observation before any such aerial chariot 
as a balloon was known. The result of such analysis 
and examination we now proceed to give in a popular 
shape. 

Most of our readers are doubtless aware that sur- 
rounding our globe, and attached to it, is an aerial 
envelope, or ocean of air, that revolves with our planet 
as though it were a part of it, and which is called the 
atmosphere^ from two Greek words signifying a sphere 
or globe of air. 

Though lighter a good deal than water, air is yet of 
considerable weight, pressing down upon the earth, and 
upon us on every side, just as the ocean does on its bed 
and upon the fish that inhabit its depths. 

It is, in fact, as much an ocean to us as the sea is to 
its inhabitants, and like the sea it is subject to violent 
agitations, having its own storms as well as calms ; its 
own waves, and currents, and whirlpools ; its own tides 
too, with their regular ebbs and flows. Like the sea, 
too, it has its own peculiar colour that belongs to nothing 
else, hence called sky-blue, as the green of the sea i^ 
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called sea-green ; and tiioiigfa when seen througli a Aiost 
space this colour is invisible^ yet iK^ien looked at throii^ 
a long distance or depth- of air it is plainly perceptible ; 
and though its aerial waves are thertsdves unseen, y^ ' 
we are assured of their presence plainly enough, as they 
roar through the woods or sweep acioss the watery 
surface of their companion ocnn below,. lashing. it into 
responsive fury. As they thundo* s^g^ainst the rough 
breast of the craggy mountsuns opposite to me, striking 
the comer of my house, or roll down the chimney, I 
feel, without any shadow of a doubt upcm the subject, 
that there is a real, powerful, and invisible agent in the 
shape of an aerial ocean around me and above me on 
every side. Now what are its uses? Plunged in its 
cerulean depths as we are, this atmospheric ocean 
becomes the great breathing apparatus for us and all 
the animal world, and indeed the vegetable likewise. 
So essential to us is it, that were it removed from the 
earth for only five minutes, there would be an end to all 
life, and in a short time the earth would become a 
desert rock, like the moon, and we ourselves would be 
reduced to the state of the poor fish whom we have seen 
gasping on the bank, when removed from their water)*' 
atmosphere by the expert angler. 

This, therefore, we may look upon as the main or 
chief design of our aerial covering, although it is true it 
subserves a vast number of other deeply important ends 
in the wondrous mechanism of our globe. These we 
shall consider in their place ; but, before doing so, let us 
glance at the only account we have of the creation of 
this beautiful contrivance. It takes its place, then, in 
the Mosaic record as the very first thing created, — ^simul- 
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taneously indeed with the earth, as described in the first 
verse of Genesis ; for, whether the word heaven, which 
the best Hebrew scholars say should be heavens, be 
taken in its more enlarged sense, as referring likewise to 
the second or starry heavens, which possibly it may, 
yet surely the first or atmospheric heaven cannot be 
excluded, indeed must be, I should think, principally 
intended. It is placed there, at all events, in its proper 
place, as the inevitable and necessary appendage to a 
planetary world intended for living and breathing 
creatures. It is true there is another and more special 
reference to its peculiar arrangement for watering the 
earth by showers ; and in the second's day's creation, 
when that arrangement is fully explained (in the 6th, 
7th, and 8th verses), where the aerial "expanse" is 
referred to under the Latinised name of " firmament," a 
translation which does not at all express the meaning of 
the Hebrew term; yet it is evident its creation took 
place long before this description, and must be referred 
back to the first verse, — where its existence is plainly 
implied on the first day, from two sources : first, from 
the expressions morning and evening, both of which 
intimate the gradual diffusion and as gradual with- 
drawal of light (or twilight), which could not be 
without the presence of an atmosphere ; and secondly, 
from the statement in the second verse, where the 
Spirit of God is represented as moving over the face 
of the deep. There might be an atmosphere without 
water indeed, but there could scarcely be water with- 
out an atmosphere; while the expression "Spirit of 
God " is now considered by the best interpreters to 
refer not to the Third Person of the Trinity, but 
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simply the wind cf God (spiiitits) : £k, file wind or 
atmosphere moving in its course o^rer die as yet dark 
oceanic depths. In no department of creation, per- 
haps, is the wisdom and skill of the Divine Architect 
more conspicious than in this, tlie first heavens .of the 
Bible, — the wonderful serial covering attached to us, and 
revolving continually with our globe in its diunud motion, 
as it does, independentiy of its own proper movements ; 
whether considered, indeed, in reference to its nature 
and composition, its varied qualities and uses, and the 
pleasures it ministers to the inhabitants of its depths — 
for it has quite as many inhabitants as the sea, if not 
more; whether we cmisider its beauties or its terrors, 
its uses or its delights, its creation is a marvel of God's 
handiwork, while its continuance for an hour is a miracle 
more stupendous than many Christian miracles that are 
denied in the present day of scepticism, and furnishes 
one of those striking proofs of Intelligent design, in its 
beautiful adaptation to the wants of the creatures it 
was intended for, that is irresistible in its conclusion 
that there is an all-wise and powerful Creator. But let 
us now inquire how we are enabled to reduce this im- 
palpable and indefinite heaven to something tangible and 
definite, having substance and limited extent How do 
we arrive at the notion of its perfect substantiality, when 
it is invisible and yielding, and of its definite boundary, 
without any apparent line of demarcation ? Plainly, not 
from its colour, for though we know it possesses colour, 
it is no guide to us in this inquiry: though the sky is 
unquestionably blue, it is only when seen en masse that 
it is so ; then, indeed, looking through its entire depths 
when the sky is cloudless, its colour comes out most 
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conspicuously, and one of the most beautiful sights in 
nature is — 

"Tbe spacious firmament on high, 
With all the blue ethereal Ay." 

But this colour totally disappears when in a small 
quantity : it is then colourless and invisible. Colour there- 
fore gives us no exact gauge for measuring its extent 
or limit, nor assures us_ of anything but the fact that it is 
a property belonging to it and not to the higher regions, 
which we know because the blue colour gradually fades, 
and at length entirely disappears as we rise to great 
heights above the earth, either to the summit of a lofty 
mountain or elevated in a balloon, when the heavens 
above us lose their beautiful tints and become black as 
a pall above, while they continue still blue below. No 
line of demarcation, however, can, under the circum- 
stances, be possibly fixed upon or defined by the colour 
of the air. Other colours there are which the atmosphere 
exhibits, but these are not permanent, but merely oc- 
casional and local, and arise from the introduction of 
watery vapour as an ingredient in its composition, and 
the refraction of the sun's rays in passing through it, by 
which {as in the rainbow) the white light of the sun is 
separated into its component parts or coloured rays. 
While the colour of the air, therefore, cannot assure us 
either of the definite boundary of our atmosphere or its 
substantiality, we have abundance of evidence of both 
from other sources. 

The simple act of passing the hand through the air, or 
any rapid motion of the body, such as riding, or running, 
or travelling in a railway carriage with the hand extended 
from the window will assure us of the substantial nature 
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of air ; we are at once made conadous of a<HnetUtig re- 
sembling water in its feeling, l|ut much lighter and less 
sensible. But, without moving at all ourselves, a fresh 
breeze or a storm at once assures us of its substantial 
presence, without the possilxlity of doubt, and from 
the gentle trembling oi the aspen leaf to the aptom 
roots of the monarch of the forest, We perceive that we 
are enveloped in a substance that from a slumbering 
infant can become a terriUe giant in strength and 
power. 

Insensible as we are thus generally to its Influence 
when undisturbed, yet its substantiality can be further 
proved by its weight, which presses upon us with a 
weight of not less than fifteen pounds to the square 
inch. This fact of its pressure was known before air was 
actually weighed and its weight ascertained. Aristotle 
even asserted that air had weight, and speaks of a 
bladder filled with air weighing more than an empty 
one ; but this doctrine was abandoned by his followers in 
the middle ages, and it was left to comparatively modern 
days to revive the great truth propounded by that 
sagacious philosopher. The proof that air has weight 
was demonstrated about the close of the last century by 
the simple experiment of weighing a bottle containing 
air, in a scale, and weighing the same bottle again after 
the air had been exhausted from it by an air-pump. 
Having thus ascertained its weight, the inference followed 
as the inevitabie conclusion, — that, like other bodies 
having weight, it exercises a proportional pressure upon 
everything it comes in contact with ; — fortunately for us, 
however, this pressure is not exercised in one direction 
alone, but from all sides equally — from the interior of 
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our bodies (where it acts upon the fluids) as well as upon 
the exterior from without ; so that, being supported as it 
were on every side, we feel no inconvenience from it, but 
are perfectly insensible to its pressure. Were a fourth 
part of the pressure it thus exercises upon us to be 
extended in one direction, as from above, we should be 
forthwith crushed to death upon the earth ; as it is, how- 
ever, we move freely through it, — ^the little child as well as 
the strong man alike insensible to the burden they bear. 
The weight or pressure of the air, however, is not always 
the same, and at the surface of the earth, where it is 
most dense, undergoes considerable changes; — this we 
know by the barometer, that curious and beautiful 
instrument in which a column of mercury or quicksilver 
balances its weight to a fraction, and reveals to us every 
variation of the pressure of this invisible agent, however 
slight, through every moment of time. This pressure 
and weight becomes less in r^ular proportion as we 
ascend to a height, the air expanding and becoming 
thinner as it expands, till at length it becomes so thin 
and light as to render it unfit for breathing, and finally, 
it is believed on good grounds, ceases altogether at forty- 
five or fifty miles from the earth; all this we have 
ascertained from the barometer ^lone, which indicates 
the slightest change, and thus becomes the measure of 
any height we may attain from the earth. 

When ascending to the summits of lofty mountains, 
such as the Alps or Himalayas, or still higher in balloons, 
as was lately achieved by Mr. Glaisher and Mr. Coxwell, 
this gradual thinning and expansion of the atmosphere 
becomes painfully evident to the senses, and is accom- 
panied by great inconvenience and not a little danger to 
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life. The fluids of die body experiendng less jpressiue 
from without, bleeding of the nose» dea&es^ siiq^iiq; Jn 
the ear, with other symptoms of a still more dangerous 
character from the wmatural dilatation of the bodily 
organs, producing insensibility and death, as nearly 
happened to Mr. Glaisher and his companion, warn us of 
the necessity for a denser atmosfdiere for our ^dstence^ 
and the wise and gracious arrangement through irfiich 
this is secured to us permanently ; — the denser parts of 
this fluid substance always remaining near the sur&oe of 
the earth, being kept there in a state of condensati(Mi 
by the superincumbent and proportionally increasif^ 
pressure of fifty miles in he^ht above it The bafometer, 
as it ascends from the earth, reveals to us, however, in a 
more agreeable and certain manner the gradual cessation 
of air, until we can calculate without difficulty the exact 
spot where it should cease, where its weight, at least, 
would be imperceptible, and, therefore, it is concluded, 
where there is no air or atmosphere. That point has 
now been decided to be about fifty miles from the 
surface of earth.* This indeed, we can perceive to be 
actually the case with other planetary bodies, the exist- 
ence and limitation of whose atmospheres can readily 
be descried. But the design of our own aerial envelope 
becomes more apparent when we come to examine it 
chemically, both as to its nature and component parts, 
in connection with the uses it subserves. 

* Recent observations of the height at which meteoric bodies first take 
fire (which is caused by their entrance to our atmosphere, and passage 
through it) has led to a somewhat more extended estimate of its limits,' 
and from 80 to 100 ipiles has been assigned as the more probable termina* 
tion of it — imperceptible indeed from its tenuity otherwise, biit thus 
oertainly indicated. . - ^ 
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The air or terrestrial atmosphere is not, as was once 
supposed, one simple substance ; it is composed of two 
great constituent airs or gases, together with several 
ingredients in smaller quantities and regular proportions. 
So skilfully mixed are these airs or gases by the Divine 
hand that prepared and provided them for us, as not 
only to be adapted perfectly to all the various purposes 
intended, but so delicately adjusted in their nice propor- 
tions that the slightest alteration of any one of those 
proportions or quantities would not only be deleterious 
to health, but disastrous to life, — would turn the healthful 
breeze we inhale with such delight to poisonous miasma, 
and prove immediately fatal to the whole animal and 
vegetable world. 

The two principal or constituent gases of which our 
atmosphere is composed are nitrogen and oxygen. The 
term gas has been applied to these and others that make 
up the composition called atmospheric air which we 
breathe. They are termed gases only when in their 
separate condition, from a Saxon word, gast. They 
are, however, but different kinds of air^ of which there 
are many, and though they all differ in many qualities 
and properties possessed by each, yet in other respects 
they are all alike, being all alike invisible, transparent^ 
colourlesSy light, compressible, and elastic. Of a union of 
some of these gases, then, is our air, or atmosphere, 
composed ; and the old and erroneous idea of the last 
century, that air was a simple, elementary substance, has 
long since been abandoned, its real nature being dis- 
covered at the close of the last century by Lavoisier, a 
celeb^ted French chemist. 

The two great constituents of our atmosphere, then. 
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are nitrogen and aag^gm ; th^ former mudi liie liugiert in 
quantity, being as 8o parts out of lOO: m^ 8o parts of 
nitrogen to 20 of oaiygeii^ or four-fifUis of die entire; 
Now, neither of these airs or gases could be inhaled 
separately without causing death, though the mixture is 
the breath of our life. Nitrogen, indeed, would by Itself 
cause instant death, such* as is caused by foul idr in a 
deep well or a vault, when a candle is eictinguished 
when introduced The other gas, oxygen, caUed vital gas, 
being that which seems to minister most to the activity^ 
of our vital power, though it could be inhaled for a 
short time with impunity, would, if persisted in long, 
terminate like the other, in death, exciting our .system 
so violently as to produce inflammation of the lui^^ and 
other evils to the circulation. Other gases are combined 
with them, but in small proportions, and not as con- 
stituents but as ingredients ; some, indeed are so small 
in quantity as scarcely to be traceable. The most im- 
portant among these are carbonic acid gas and hydrogen ; 
the former, though proportionally small in quantity, 
occupies an important part in contributing to the life of 
the vegetable as well as the animal world, without which, 
indeed, neither could exist This gas is breathed or 
inhaled by every plant, and flower, and tree, and exhaled 
or given out by them again by day and night ; while we 
ourselves, though in its pure form it would prove fatal 
to us, yet breathe it in a mixed or diluted form con- 
tinually in every crowded or ill-ventilated room, in eveiy 
woodland walk, especially in the evening, while it is 
generated in our lungs at every breath we draw in, and 
exhaled or given out at every expiration. This g^as or 
9ir is composed of the oxygen which we breathe, when 
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it IS brought into contact witli carbon, — sl substance 
found extensively in both the animal and vegetable 
creation ; it exists in every plant and every animal : all 
plants or animals, therefore, breathe or inhale the oxygen. 
When it reaches the lungs of the latter or the substance 
of the former, carbonic acid gas is immediately generated 
and given out again. Plants, trees, and flowers are 
themselves a mass of carbon ; vast quantities therefore, 
of this gas are generated and given out by the vegetable 
world, but while man expires it or gives it out, he could 
not take it in, or inspire it undiluted, or to the extent 
that trees or plants do, without injury ; hence the danger 
of crowded and ill-ventilated rooms, where the air 
breathed by so many lungs, and given out in the shape 
of carbonic acid gas, is so much poison, unless there is 
abundant ventilation for it to escape. It is true that we 
inhale it in a diluted form even then, or we should not 
escape with a simple headache, or that peculiar drowsi- 
ness that ever accompanies a crowded meeting ; but the 
pale faces of those who night after night frequent such 
places, where many lights burning assist in consuming 
the oxygen, show pretty plainly the poisonous character 
of this gas, which is injurious just in proportion to its 
undiluted condition. For the same reason, living in 
forests, or walking much out at night is injurious to 
health, for night is the time when the vegetable world 
gives out in vast quantities the oxygen they have re- 
ceived in the day, in the form of carbonic acid gas ; and 
to sleep with many flowers in the bedroom is no idle or 
superstitious prejudice or vulgar error; every geranium- 
plant is a distilling poison at night, though comparatively 
harmless in a room by day. This gas is considerably 
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heavier than either of the oonstttuents of the atmoqpliere, 
and may be reduced by pressure or reductioii of temper- 
ature to a liquid or solid. 

Hydrogen also forms an important part of the 
vegetable and animal world ; one of its chief properties 
is its highly inflammable nature : it bums with a strong 
blueish flame ; when united with oxygen it explodes ; it is 
much lighter than any of the other gases, and was em- 
ployed, and still is in an impure form, for the inflation oi 
balloons, by means of which the present aeronautical 
system has been established Other gases likewise are 
traced, but In very small quantities, and anuMig them 
watery vapour, or the waters of the sea, in various stages 
of condensation, from an invisible gaseous state to 
clouds of every density. And here a great truth or fact 
is revealed in this view of our atmosphere : viz., that 
nothing is annihilated that has been created, but only 
assumes a different form ; the destruction of matter in 
any form, indeed, being impossible. Thus, all decom- 
posing matters which seems to us to disappear, such as 
the carcases of animals, etc., or our own bodies, are not 
destroyed, but simply resolved into their several original 
gases. The human body for instance, consists of all the 
gases in the atmosphere, with carbon and other sub- 
stances peculiar to itself; each of these at dissolution is 
set free, and takes its proper place in our atmosphere, or 
unites with those vegetable or animal substances for 
which it bears an affinity, re-appearing either as an 
invisible gas or vapour, and re-entering the substance of 
some solid body in the vegetable or animal creation. 
Our atmosphere thus viewed, appears to be a vast sewer, 
or channel for dissipating all noxious and unwholesome 
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vapours and effluvias and dangerous nuisances, which 
would be the inevitable result of the continued decom- 
position of millions of human beings, and other animals, 
as well as the decay of the v^etable world, which would 
in a short time poison the entire globe with its in- 
habitants; while it may likewise be viewed as a great 
chemical laboratory or workshop, in which the most 
wonderful transformations are effected by a great circle 
of changes, such as no fairy tale ever exceeded ; in which 
solid is changed to gaseous or fluid, and vice versd, 
invisible to visible, and the reverse : the very bodies of 
our friends, passed away from sight, still possibly float- 
ing around us, in the form of invisible gas, or passed 
into the substance of a tree or a flower. Strange and 
wild and fantastic as this idea may appear at first sight, it 
is yet a great chemical and cosmical truth, demonstrable 
as any other indisputable fact of natural philosophy, and 
may be proved as certainly as any proposition in Euclid. 
Nor does this detract, as some might suppose, from the 
wonderful doctrine of the resurrection of the dead, but 
on the contrary, seems to confirm it in the most striking 
manner, proving that there is no such thing as annihila- 
tion or death, strictly speaking, here; the dissolution or 
decomposition of any body being merely its change or 
transformation to another form and state of being. True, 
without the exercise of Divine power, the subtle gases 
which form the human frame of man would not re- 
arrange themselves as before. This fiat, therefore, is 
needed :- but surely He who has commanded every 
separate gas contained in our aerial covering to know 
its own place, and perform its own work, and retain 
its own properties, and undergo its own transformations, 

C 
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can have no difficulty in changing and transforming, 

any more than He had in originally creating, the 
strange accumulation of gases termed the human body, 

into another of a different constitution, more perfect, 

and more glorious, and adapted for a new state of 
being. 



CHAPTER II. 

CLOUDS. 
"Can any understand the ^Mreading of the clouds?"— Job xxxvl 29. 

iI>g)lvlNG as we do in a climate where we are con- 
j*"=^ stantly *Mn nubibus" (in the midst of clouds), 
so that a blue sky is a comparative luxury and 
rarity, it may be thought we are acquainted with these 
familiar objects well enough already, — too well, indeed, 
for our comfort sometimes ; and that the scientific study 
of them, although it can hardly be a dry subject, yet 
cannot be very interesting. To the real lover and ob- 
server of nature, however, there is not in any department 
of it, among the many wonders by which we are sur- 
rounded, anything more wonderful, or worthy of our 
close attention and study, than the cloud world, as we 
may call the vast assemblage of those strange-shaped 
and familiar objects, ever created afresh before our eyes 
that they may vanish again, ever coming that they may 
depart, ever rising that they may fall again, ever fleeting, 
yet still the constant companions and permanent attenr 
dants of man, and faithful satellites of the earth,-— our 
nearest neighbours in the heavens, andaf we will believe 
it, our steadfast friends and obedient servants, intended 
to do us good, though sometimes, but seldom, working 
us ill The very circumstance that millions of people 
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are looking at A«m every day, who yet know nothing 
about them, except as prognostics of the weather, or as 
disagreeable companions, should induce us to inquire 
more closely into their real nature and uses, and the 
design or purpose to be discovered in them. And 
certainly amidst all the wondrous mechanisms by which 
our planet is sustained in its present condition, that 
of the cloud world is perhaps the most astonishing 
and beautiful, — the services rendered us arc the most 
necessary and important. 

Clouds, as we have said, are the satellites, or servants, 
of the earth, — the very slaves and drudges of our world. 
Ever restless, evef jnoving, they- never cease their work : 
if not "hewers of wood," it will be acknoiriedged tbejr 
are constant "drawers of water," — nor is the former 
appellation altogether without some truth, as many an 
ancient oak tree can attest to the thunder-cloud that 
has riven him. But to us they are as needful as 
domestic servants are to the rich: nay, more needful 
and more useful ; for they are servants to the poor as 
well, and charge nothing for their valuable services. 
And if the choice were given ns as to which we could 
best dispense with, — our single satellite, the solid moon, 
or our innumerable host of black and white slaves, — 
our cloudy, soft, shadowy servants, that present them- 
selves eveiy day before us to work for us, like the genii 
of Aladdin's lamp, — there is little doubt as to which 
we ought to g^ve the preference, or which would be most 
needful for our existence, not to speak of our copifort 

There are planets, such as Mars and Venus, without 
any moon, and therefore so might the earth have been: 
as far as moonlight is coAcemed, it is but partial, and 
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might be dispensed with; while as regards the ocean 
tides, which the moon regulates in company with the 
sun, her part in this matter might easily be deputed to 
our great and more powerful luminary. But, except the 
moon herself, there is no planetary body that we can 
perceive that seems destitute of clouds; and for this 
reason, — that their existence would seem to be abso- 
lutely necessary for the maintenance of life : i.e,y atguing 
from analogy with our own circumstances, and assuming 
that the laws of the creation are the same everywhere. 
Thus, were the clouds withdrawn from the earth, for 
instance, the whole vegetable world would immediately 
perish, and with it the animal world that is dependent 
upon the v^etable world for their existence. Nay, 
more, were there no clouds ever to be seen on the earth, 
there would necessarily be no water upon its surface, — 
no oceans, rivers, or lakes : in fact, it would be a lunar 
world, a desert rock ; for where water is alone will clouds 
be found, which are but the bottles of heaven, filled from 
the earth's oceans, and discharged, by a most wonderful 
and skilful contrivance, upon the dry land. They are 
the servants, who respond, in the words of David, when 
'*God calleth for the waters of the sea, and poureth 
them out upon the earth." 

We may argue, therefore, for a certainty, that there is 
no water in the moon, because not a cloud has ever been 
seen to dim the sky of that barren world, and hence we 
conclude that there is no life there. Not so, however, 
in Mercury, Venus, Mars, and Jupiter, or Saturn: not 
only can clouds similar to those of the earth be seen on 
those planets, — sailing by, coming and going, breaking 
up, or condensing, rising from, or descending upon their 
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oceans, — tut some of the peculiar functions dischaiged 
by our clouds here may be perceived there in action ; 
as in the planet Mars, for instance, — now discharging 
snow showers, aow eoageaiiag in hoar fVo6t, noir pre- 
senting dark patdies of moving lain cloudy like ouV 
own. , " : 

Hence the considertttiMi of tbedoud world te generaV 
— their number, their varied «Ad changll^ forms, the 
beauty of their appearand, and ^udr vonderful func^ 
tions, cannot but prove an interesting subject of atady 
and contemplation for the man of sdencf:; while to tb* 
Christian, who sees liis Maker's band in all around hfan,. 
the wisdom displayed in the medianism'by iriiich tbey_ 
fuliil the purpose and design of Him who made them,' 
cannot but be a subject of admiration and praise. 
Shadowy, unsubstantial, variable things as clouds are, — 
seeming to own no law, but scattered broadcast upon 
the heavens, yet obeying strictly and carrying out per- 
fectly their instructions, as though they were men, and 
not vapour, as though they were iron steam engines, 
and not soft clouds, — they appear as a well-disciplined 
army, obeying the word of command from their General ; 
every separate cloud now performing its own taste, 
now the whole army advancing together or retreating, 
till their work is accomplished. Such a command to 
the insensate creation, and specially to the heavens, 
meaning doubtless these vast repositories of rain, is de- 
scribed by the Prophet Hosea, in God's own words ; 
" It shall come to pass in that day, saith the Lord, I 
will hear the heavens, and they shall hear the earth ; 
and the earth shall hear the corn, and the wine, and 
the oil ; and they shall hear Jezreel." 
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Here is the great wheel of Nature and Providence 
revealed at work. The coherence of second causes one 
with another is here represented as links in a chain; 
and the dependence they all have severally upon the 
Creator, as the Great First Cause : thus, — God's people 
call to the earth for com and wine and oil in the famine. 
But the earth cannot give them without rain ; therefore 
she calls to the heavens for a supply. " But," says the 
heavens, " we have no rain to give, unless He who has 
the keys of the clouds unlocks them, — unless He that 
commandeth the clouds opens their bottles, and tells 
them to pour out water." The heavens then call to 
God, who immediately notices their complaint " I will 
hear the heavens," saith the Lord {ue.y I will answer 
them) ; " and they shall hear and answer the earth, and 
pour seasonable rain upon it ; and then the earth shall 
hear the com and wine, and supply them with moisture ; 
and they shall hear Jezreel, and thus supply nourishment 
and refreshment to my people." 

Looking then at this cloud-world, let us first direct 
our attention to it from a scientific point of view ; con- 
sidering their nature and composition, their formation 
and appearance, as gathered from observation, — distin- 
guishing them according to the classification by which 
eminent meteorologists have divided them (so far as is 
possible, at least) ; the extraordinary mechanism also by 
which they discharge their functions, and the design so 
apparent in the entire system. 

We shall then consider them in reference to the 
miraculous part which clouds have performed in the 
history of the Old and New Testament, where we find 
them connected so frequently and so directly with the 
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power and presence of Jehovah, and as instruments in 
His hand for the preservation of His people. 

There is as great a variety in the appearance of clouds 
and their disposition in the heavens, as there is in their 
number, which is incalcuUbte at any one time, when the 
sky is crowded with them, even within the bounds of our 
horizon. The sum-total of clouds ever resting on o 
floating over our planet must be enormous, — past im 
igination. Their m^nitudc also varies as much, some 
clouds being vastly larger than the greatest mountain 
on the earth ; and when thrown into groups, or cloud- 
chains, rivalling the Alps or Andes or Himalayas ; while 
others are so small that, were they solid, they could 
almost be held in the hand. 

Various attempts have been made to classify them by 
meteorolc^sts, and with considerable success. But 
though their ever-changing appearance is so different, and 
their composition is found to vary, the substance of 
which every cloud is composed is mainly or essentially 
the same, — water being the chief ingredient, though ex- 
isting in them in a great variety of modification and 
quantity ; from the light and apparently dry and iilmy 
gauze vapour, to the blackest and densest thunder-cloud 
or watery shower-bath, — from the apparently solid white 
mountains of stainless snow or wool, that seem motion- 
less as the terrestrial giants beneath them, to the light 
drifting mist that hangs midway between the craggy hill- 
top and its base, — or the flying scud that hurries by on 
the wings of the wind at 50 or 100 miles an hour, — all 
these have their own different densities and ingredients, 
electricity forming a most frequent and essential one; 
but all are of water in some form or other as their basis, 
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in a condition called aqueous vapour, — not altogether 
yet understood, and quite distinct from its normal and 
simple condition of water. 

How it is that a cloud is formed at all from the clear 
air, and (being formed) retains its definite shape distinct 
from the surrounding atmosphere even for ever so short 
a time, is a problem that has never been fully solved. 
In the time of the Patriarch Job this fact excited the 
attention of Elihu, who evidently was not ignorant of 
the nature of clouds, and thus expressed his knowledge 
of what they were, and his admiration at this fact : " He 
bindeth the waters in His thick cloud, and the cloud is 
not rent " (ie,, retains its form.) 

What is the mysterious power that does this, — that 
first forms, and then keeps a cloud suspended in a dis- 
tinct and definite shape in the clear sky.^ — ^was the 
problem then, and with all our advances in science, is 
dtill so. Various conjectures and theories, it is true, 
have been made by scientific men to account for it, and 
some of them sufficiently plausible and interesting. Yet 
though the immediate cause of their formation is known 
(at least partially, for even it is not perfectly ascertained), 
yet the actual transition from clear vapour to the cloud- 
condition cannot be followed or traced by any human 
being, nor thoroughly understood ; while the assuming 
and maintaining a definite form for the same reason is, 
in a great measure, an equal mystery. So likewise with 
regard to their change of shape : to this, too, the atten- 
tion of Elihu was called ; and accordingly he inquires, 
" Can any understand it, — the spreadings of the clouds ?" 
(i.e., the power or process by which they alter their 
shapes and disperse themselves over the earth). By which 
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is meant not so much their dispersion by the winds of 
heaven (though that is a beautiful arrangement too) as 
the unfolding themselves, as it were, and expanding 
themselves over us by some secret operation, and by 
which their original form is changed. Even in the pre- 
sent day this cannot be satisfactorily accounted for. 
Though the wind is a powerful agent in their dispersion, 
yet it has nothing to do with their own enlargement or 
diminution, wJiich is due to other causes not clearly 
ascertained. Thus often a cloud no bigger than a man's 
hand (as that described by the prophet's servant) will 
(as that he beheld did) spread itself till the heavens 
become black with clouds. 

But the formation of a rain-cloud, which is found to 
consist of minute vesicles {drops of water), which when 
exposed to certain influences become large and heavy, 
and can no longer retain their places in suspension in 
the air, but descend in copious rain, — this too is another 
mystery only partially solved or guessed at by modern 
science, — the ,^/ being known in the days of Job, while 
the cause was unexplained, and attributed to the direct 
action of the Almighty, without assigning any secondary 
cause, thus : " He maketh small the drops of water ; He 
poureth down rain according to the vapour thereof " [i.e., 
rain proportioned in quantity to the quantity of vapour). 
This is a scientitic fact so far, and it remained for science 
of more modern times to endeavour to explain it more 
fully; how far it has succeeeded is questionable. The 
explanation that is now given it must be acknowledged 
is not as satisfactory as may be desired. In attempt- 
ing to follow the process from water to vapour and 
vapour to cloud and cloud to rain, electricity and 
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temperature are stated to be the causes, which doubt- 
less they are in some way ; but haw it is effected 
cannot be so easily explained. The general principle 
that solar-heat or air-heat causes water to become 
clear aqueous vapour, and cold air to convert it into 
cloud, and when the air is overcharged with aqueous 
vapour, to cause the cloud to descend in rain, converting 
by electrical action the minute vesicles of cloud into 
large drops, — all this is affirmed with confidence, and no 
doubt truly. But the secret power that effects these 
wondrous transformations cannot be understood, nor 
fully followed ; notwithstanding the fact that, by a 
beautiful experiment, artificial clouds have been formed 
recently, in the lecture-room,* upon the principles we 
have remarked : but, having done it, the fact is elicited, 
but the mystery remains. 

But the very motion of clouds, — so gprand and majestic, 
so stately and graceful ; vast mountains, moving on 
slowly, and changing their form, when not a breath of 
air is stirring, as though they were living things, pos- 
sessed of a consciousness that enables them to find their 
own way and know whither they are going : this, too, 
is equally worthy of admiration ; and we gaze with 
solemn awe on them, as though we beheld them moved 
by the very hand of their Almighty Maker. Something 
of this feeling may be experienced likewise on looking 
at the never-ceasing roll of the waves, as they tumble 
in upon the shore, and break upon the beach or rock in 
thunder, when the air is perfectly still. The strong 



* At Professor Tyndall's Lectures, 1873, the formation of artificial clouds 

was demonstrated visibly. 



25 THE FIRST HEAVEN, OR 

impression produced on the mind by this well-known 
sight and sound is not weakened by the knowledge of 
the fact that it is caused by the tide; in other words, 
that the moon and the sun are the immediate impelling 
agents. The simple spectacle of a vast and invisible 
and inconceivable power in action, and causing move- 
ment, the source of which we cannot see, invests even this 
familiar sight with a feeling of awe and admiration. In 
it we behold the hand of the great First Cause, — the 
Law>maker of the world, in the exercise of His own 
natural laws ; and we see Him, who is Himself invisible, 
as the real Mover of the waves, as well as Him who 
sits behind yonder cloud, who is the real Mover of it. 

But what is a cloud, and how is it formed } Clouds, 
as we have already remarked, are but the aqueous or 
watery vapour with which our atmosphere is filled, but 
which is invisible until tt undergoes that change which 
renders it at once visible, by conversion into a cloud or 
dark patch. 

"Thos vapours timed to doad» otMCUre Ihc sky. 
And doudi dissolved (he thirsty gTunnd supply." 

ROSCONMOK. 

.The immediate cause of this strange transformation 
is generally attributed to the different temperatures of 
the air. Thus aqueous, or watery vapour, always forms 
one of the ingredients in our atmosphere; and though 
not chemically united to it, exists universally in it, being 
filtered, as it were, through the interstices of the serial 
or atmospheric gases of which our atmosphere is com- 
posed. The air is thus always charged, more or less, 
with aqueous vapour in an invisible state; and the 
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supply of this vapour is constantly kept up by evapora- 
tion from the oceans and waters of the earth, which, by 
a slow and invisible process, are raised into the air from 
their surfaces by solar heat, or an increase of temperature 
in the incumbent air. The air, however, is only capable 
of containing a certain quantity of this invisible aqueous 
vapour, and when it is overcharged by rapid and ex- 
tensive evaporation, and reaches \diat is called the point 
of saturation, or the air becomes saturated with aqueous 
vapour, then it is said the process of cloud-forming 
b^ns; and a sudden fall of temperature will convert 
it into a cloud, which may either remain suspended in 
the air, or under certain influences not altogether fully 
understood, descend in rain. .This explanation, which 
is generally accepted as the truth, and probably is so, 
is, however, liable to exceptions, and is therefore not 
the whole truth, for it has been known that clouds often 
make their appearance before the point of saturation 
has been attained ; nor does a fall of temperature 
necessarily produce clouds, as frequently clouds them- 
selves are found to be warmer than the surrounding air ; 
and if their formation were solely due to the coldness 
of the atmosphere, then the night would always be 
attended with clouds or fc^, which is not the case, the 
night being often the clearest portion of the twenty-four 
hours, and, from the absence of the sun, should be the 
coldest. 

Again : if clouds are formed solely by a high tem- 
perature, causing vapour to ascend from oceans and 
lakes and rivers, then clouds would invariably be found 
in warm weather ; yet, practically, such is not the case, 
and an extremely high temperature often prevails^ and 
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is continued for a long time without the appearance of 
a cloud. Thus it is stated that in January, 1785, the 
mean temperature in some parts of England was 66^°, 
2 temperature which must have conduced to extensive 
evaporation under ordinary circumstances ; but not a 
drop of rain fell, and the moisture of the air diminished 
so rapidly that it at last almost disappeared. Thus 
neither cold nor heat, evaporation nor condensation, in 
tlumselvcs alone, are capable of producing from the in- 
visible air the thing called a visible cloud. The fact is, 
the process of evaporation and of cloud-making or 
forming cannot be traced by the human eye ; nor is it 
fully made known to the human mind, although we can 
see the actual product and result of it enacted before 
our very eyes by the morning and evening mists that 
rise from our fields and gardens and meadows, and hang 
over rivers and lakes, and lie sleeping in the valleys, or 
appear in the dewdrops that bespangle the grass, or the 
rain and snow and hail that come down from heaven. 
The process of evaporation itself, by which this is 
effected, cannot be followed, and the metamorphosis of 
the waters of the earth into an invisible vapour, to be 
followed again by a visible vapourous cloud, is con- 
tinually going on, while no sign of the process appears, 
and the air is all the while perfectly pure and trans- 
parent. Generally, however, and fortunately for us, the 
formation of clouds takes place in the higher r^ons of 
the atmosphere, where they may be seen on a grand 
scale, in such number and extent and density that were 
ithe same process to go on near the surface of the earth, 
on such a scale, it would render it a most uncomfortable 
habitation for us. To say the least, we should be per? 



WORLD OF AIR. 3 1 

petually under a cloud, — baptized in it like Moses artd 
the children of Israel : we should be true Children of the 
Mist, as the wild Highlanders, whom Sir Walter Scott 
describes in the " Legend of Montrose," who inhabited 
the misty heights of the Scottish mountains. But this 
is not the case, because a wise and beautiful arrangement 
prevents it, — unless as an occasional exception, such as a 
London fog, or our inhabiting the regions of moor and 
forest and mountain and lake, which we have men- 
tioned, where the very causes that free us from such 
troublesome mists constantly exist, — owing to the height 
above the sea level, and the vast extent of un- 
drained land, of bog and lake and wet heather, and 
cold and rocky mountains, against whose barren sides 
the evaporated water drives, and clings there and floats, 
now in a misty white curtain, now descending to enwrap 
the steaming land or water beneath them in thick fog; 
The same thing goes on in the low marshy grounds ; 
and the undrained fens of Lincolnshire once had a 
perpetual fog hanging over them, but now draining and 
cultivation have diminished or entirely removed them. 

But there is a protective provision made, by which 
such exhalation from our fields and lakes and rivers 
below, even when visible in the morning or evening on 
the surface of the ground, as the day advances and the 
sun gains power, rises into the higher regions of the air, 
if not dissolved before it attains them ; and if it does 
reappear it will be as a cloud of heaven, and not of the 
earth. Sir John Herschel thus accounts for this. He 
says when a body of vapour is generated from any warm 
evaporating surface, it ascends by its relative levity^ 
losing sensible heat as well by its own expansion as by 
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its bodily transfer into and intermixture with colder air. 
Thus a provision is made by the very process of evapora- 
tion, that mists and fogs and clouds, if they are formed 
on the surface of the earth or water, or close to it, shall 
not remain in that condition long; but .shall ascend, and 
leave us to breathe freely. 

But what happens to the rising mist or fog after it 
has left the earth? Generally it ri-ses slowly, like a 
beautiful white curtain, and disappears like a scene in a 
dissolving view. The disappearance, however, is only 
to the eye, as the cloud is still there, only in a different 
condition, being diffused through the air in the form of 
invisible vapour, which it contributes to fill till the air 
reaches the point of saturation, when it again becomes 
a cloud, either of mist or rain, in the higher regions of 
the air. Thus a perpetual wheel or circle of nature is 
kept revolving between earth iad the heavens, by which 
the former is refreshed, while man is not incommoded. 

The power or capacity of the air to contain aqueous 
vapour is an important item or condition in the history of 
cloud-forming. That capacity is found to depend upon 
temperature, and is variable in extent at the same tem- 
perature. The lower the temperature, the greater will 
be the condensation of the air and the compression of 
its particles, so that only a certain amount of invisible 
vapour can enter ; but the higher the temperature, the 
greater the expansion of the air, and its consequent 
capacity to receive and contain the aqueous vapour. Most 
careful calculations have already been made in reference 
to this matter, as to what amount of water a cutuc mass 
of air of certain dimensions can contain at 68° Fahrenheit; 
tad the result of various experiments gave the annual 
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amount of evaporation in the City of London and its 
neighboxirhdod as 23,974 inches ; while the annual 
evaporation of the whole surface of Great Britain is 
supposed to be equal to 32 inches of water, which would 
be equivalent to no less than the enormous quantity of 
141,132,558,752 tons of water ascending in vapour from 
the surface of the country. 

The mighty power of such an agency as this, which 
by a noiseless and invisible and all but insensible process 
transfers from the surface of the earth's oceans another 
floating ocean overhead, to be utilized according to the 
earth's requirements, is a truly wonderful feat of God's 
power, the idea of which should strike the most 
thoughtless with admiration. How truly does the 
Psalmist describe it when he says, " He calleth for the 
waters of the sea, and poureth them out upon the face 
of the earth." 

This wonderful distillation and evaporation, — the 
transformation from the visible to the invisible, and back 
again to the visible and grand forms of cloud-ships, that 
(like a fleet of merchant vessels with all their sails set) 
move slowly onward through the deep blue ocean above, 
till having deposited their precious rainy stores with us 
in showers of blessing, they disappear for a while, to 
return again with a fresh cargo to replenish the still 
thirsty earth, and leave fruitfulness and plenty behind 
them. Who can look at all this, — at the wonderful 
accuracy with which they perform their appointed task, 
and not be sensible of the absurdity of the doctrine 
that says, "These have no master".? that does not 
recc^nise in the movement of every floating vapour, 
from the purest filmy gauze-like thing that hangs round 

D 
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the cliff to the darkest thunder-cloud that frowns upon 
us, the hand of Him who sitteth behind the cloud and 
commands them ? — and that every fleeting vapour has 
its own special tasks to perform, as well as every wheel 
and cog and bolt in the most solid iron steam-engine ? 

"Of all parts of the physical machinery, of all the 
contrivances in the mechanism of the universe " (says 
Lieutenant Maurj'), "the atmosphere, with its offices 
and adaptations, appear to me to be the most wonderful, 
sublime, and beautiful," In the exquisite adjustment of 
that machinery, the clouds have other offices to perform 
besides those of merely dispensing showers of produci 
rains, and of weaving mantlets of snow for the protection 
of our fields in winter, important as are these offices. The 
philosophical mariner, as he changes his sky, is reminded 
that the clouds have commandments to fulfil, which, 
though less obvious, are not therefore less benign in their 
influences, or less worthy of notice. Among these we 
may notice them at work in moderating the extremes of 
heat and cold, and mitigating climates. The atmosphere 
with its clouds is the great regulator of the temperature 
of our planet When spread out, as we so frequently see 
the latter, covering the earth as with a mantle, they 
prevent the radiation of heat from the surface of the 
earth, and keep it warm. Were it not for their inter- 
vention, we should be subjected, as the moon is, to the 
most violent extremes of cold and heat Our Alpine 
summits are an instance of this; where, above the usual 
doud-region, the atmospl^ere is so rarified as to have lost 
its ctoud-forming power, and the too rapid radiation of 
heat, in consequence, leaves an ice-bound surface, with 
the sun shining upon it without the power to melt it, and 
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a freezing temperature ; while, on the other hand, in 
those parts of the earth (in the lowlands) where clouds 
are few and rare, — such as the great sandy plains of 
Africa and India, where there is nothing to interpose 
between the scorching sun and the glaring surface of 
sand, but the transparent atmosphere well-nigh drained 
of all its watery ingredients and unable to form a cloud- 
screen, — there we have another proof of the great pur- 
poses which clouds perform in the economy of nature, 
and on the inhabited regions of the earth ; where, like a 
great garment, they overshadow land and sea, protecting 
as they are formed the tender plant from the heat and 
the land from the drought and man from the burning 
rays of the sun ; while in the case of the sea it restrains 
and modifies the intense power of evaporation from its 
waters. In thus regulating the temperature of our planet, 
therefore, we perceive the clouds to be our best friends 
and servants. 

But there is another feature belonging to them, with- 
out which their services, valuable as they are to us, 
would be comparatively of little use: that is, their 
motion, by which they distribute and disperse their 
benefits over the globe. Of all the contrivances con- 
nected with their mechanism this is the most necessary 
and beautiful : the constant sailing by of thousands or 
millions of clouds every day over our heads is one of 
the most beautiful sights in our world. But here, as in 
other departments of nature, beauty is not all that is 
designed, but utility is connected with it Why do these 
great cloud-ships continue perpetually moving onward, 
— ^now slowly and majestically, now hurrying on more 
swiftly than any railway train, on the wings of a hurri- 
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cane ? And how is it that they are always moving ? I 
The answer to the first question is simple and obvious, ' 
but not the less interesting on that account : viz., for the 
purpose of dispersing the benefits they have to give 
to the various inhabited parts of the globe where their | 
services are required. Without this provision only certain 
parts of the earth would be watered. It would be like 
having stationary water-carts indifferent parts of London, 
without wheels or horses, and that could not be moved 
where they were wanted. Certain parts of the earth 
then would be blessed with plenty and com. while others 
would be barren,- — some places too much water and 
some too little. Hence, the agency of the winds pre- 
sents itself as the great moving power; but, as we have 
reason to believe, not the sole agents. Were they, how- 
ever, the sole moving power of these great celestial 
fountains, their distribution over the world would not be 
the less wonderful. If every cloud has received the 
command to move onward to a particular spot, then 
must I the wind which moves it have received its orders 
likewise, and been directed in its course whither to 
blow, and where to stop or change the current that 
propels the cloud. And when the infinite complication 
of the laws by which these wind-currents and clouds 
thus moved by them are taken into consideration, to- 
gether with the distinct design and purpose in sending 
them here and there as messengers to perform their 
parts; the marvellous nature of their mechanism is before 
us : each cloud, and the current of wind that moves it, 
knows how far to go, where to stop, and what to do ; 
where to withhold, and where to dischai^ its watery 
contents. How well is this described by the Psalmist : 
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" He commandeth the clouds : snow and vapour, stormy 
wind fulfilling His word : *' as punctually and effectually 
as servants employed by their master, — one to pump, 
and others to draw and distribute water. 

But, as we have remarked, other causes are at work 
to move these great waterpots of heaven ; and their own 
mysterious movements in their dispersion, gathering, and 
outspreading, in their risings and fallings, when the air 
is perfectly still, must be attributed to other causes than 
wind; among these doubtless electricity, which had a 
hand in their formation, is a powerful agent. What 
steam is to the ships of earth electricity often is to 
these ships of heaven. The mutual repulsion or attrac- 
tion of the minute watery globules or spray of a cloud,* 
when charged with electricity of the same kind, doubt- 
less causes the cloiid to expand, or open out, or extend 
itself, or the reverse : />., close in, and condense their 
movements ; as also that special operation by which rain 
is produced, when thousands of these minute vesicular 
drops merge into one, and become rain-drops, is justly 
and fairly attributable, for the most part, to electrical 
action, although the exact mode in which it is effected 
is not yet thoroughly understood. There is, however, 
evidently a self-acting, or internal and proper motion, 
in every cloud, more or less, besides what the wind 



• Saussure states that when passing over the Alps he saw a multi- 
-tude of small globules, like soap bubbles, the component parts of a 
cloud, floating before him, generally about the size of a pea, and ap- 
parently covered with an inconceivably thin coating. These particles 
being charged with electricity of the same kind repel each other, and 
they are for the same reason prevented from taking a liquid shape and 
(ailing in rain. 
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effects, so that on looking at them attenti\'cly they 
really appear as if endued with life.* 

Clouds are likewise subjected to another source of 1 
movement, by the alteration of temperature which is 
continually occurring in the atmosphere, and by which 
in their transformation from vapour to cloud and cloud 
to vapour again, they are alternately made to ascend or 
descend like balloons, or to move forward to a more 
rarificd portion of the atmosphere. Thus often does the 
thunder-cloud, advancing slowly towards us, seem to be 
propelled (apparently against the wind), so as to induce 
us to think ourselves safe from its approach ; but this 
is a deception, the current blowing from us towards 
it being but an indrift towards the higher temperature of * 
the cloud, and the attraction caused by its electrical 
nature creating a partial or comparative vacuum. 

This illustrates how clouds may be moved by elec- 
tricity if within reach of the attractive centre, when they 
will be drawn into it, as a boat to a whirlpool, floating 
upon the indraft or srial current ; or at other times when 
two clouds are themselves respectively charged with 
electricity of the same kind, — i.e., both positive, or both 
negative, — they will then mutually repel each other and 
move away ; while if charged with electricity of an 



* The hypothetis generally adopted respecting the cause of the pro- 
duction of rain ia that of Hutton : viz., that it is caused by the union of 
extenuve strata of air of different temperatures. If we suppose two masses 
of air of unequal temperature, and consequently an unequal quantity of 
aqueous vapour, to meet, a mean temperature will be produced in both, 
which must be lower than the temperature of one of the masses % and if 
the quantity of aqueous vapour with which they are saturated be too great 
iot the temperature now attained by the contact, then a portion of it must 
be perceptible in rain. 
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Opposite kind^ — /.^., one positive and the other negative, — 
they will mutually attract each other, and approach, 
when a thunder-storm or discharge of their mutual 
electricity will take place. So in the ascent or descent 
of clouds, their movements are quite independent of 
wind as an agent ; but the temperature of the air, 
and the electricity in it, are the movers. The rising of 
clouds in the air, on which a good deal of obscurity 
rested and still remains, is thus accounted for by 
Sir John Herschel : — 

"Clouds," he says, "when formed on the earth will 
ascend, on the principle of the comparative or relative 
levity of the specific gravity of the minute globules 
of water of which they are composed. When the sun 
shines on a cloud or mist over the earth, it becomes 
partially dissolved into vapour, which therefore ascends, 
and acts on the undissolved portion of the cloud, 
which will remain in a state of suspension, on the 
same principle that fine powder will remain suspended 
in a fluid of different specific gravity. When a body 
of vapour (says Herschel) is generated from any warm 
evaporating surface, it ascends by its relative levity, 
losing sensible heat, as well by its own expansion as by 
its transfer into and mixture with colder air.* The 
expansion will be greater in proportion to the warmth of 
the air through which it expands itself, and less when the 



* The same principle is illustrated in the case of hot water, in the 
fitmiliar instance of cooling tea by pouring it from the cup into the saucer. 
By expansion over the surfoce of the latter it is rapidly cooled, and still 
more rapidly if a little cold water is added to it Thus the warm Tapour 
expands itsdf^ and is cooled not only by self-expansion, but by a colder 
atmosphere. 
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air is colder, and conieqiieBtly dcner, and 1 
by the vapour. Thtitiie mac mi£-txpaatiaa at the VH 
cending air is suffident to csuse precipittlion of wme «(' 
its vapour when aboodant (he oontiBUea), is matter <i£ 
ocular demonstradoo In Uiat veiy itrikii^ fhesutateaum, 
so common at the Cape of Good Hop^ when the aoutik 




TiMHjoih Cloud, Cipe Ti 



or south-westerly wind that sweeps over the Southern 
Ocean, impinging on the long range of rocks that ter- 
minate in the Table Mountain, is thrown off by them, 
makes a clean sweep over the flat table-land which 
forms the summit of that mountain (about 3,800 feet 
high), and thence plunges down with the violence of a 
cataract, clinging close to the mural precipices that form 
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a kind of background to Cape Town, which it fills 
with dust and uproar. A perfectly cloudless sky mean- 
time pre^iails over the town, the sea, and the level 
country; but the mountain is covered with a dense white 
cloud, reaching to no great height above the summit, 
and quite level, which, though evidently swept along by 
the wind, and hurried furiously over the edge of the 
precipice, dissolves and completely disappears on a de- 
finite level, suggesting th6 idea whence it derives its 
name, — the * Table-cloth.' Occasionally, when the wind 
is very violent, a ripple is formed in the aerial current, 
which by a sort of rebound in the hollow of the amphi- 
theatre in which Cape Town stands, is again thrown up 
just over the edge of the sea, vertically over the jetty, — 
where we have stood for hours watching a small white 
patch of cloud in the zenith, a few acres in extent, in 
violent internal agitation, from the hurricane of wind 
blowing through it, yet immovable, as if fixed by some 
spell, — the material ever changing, the form and aspect 
unvarying." 

There could hardly, in this beautiful illustration, be a 
more satisfactory confirmation, not only of the important 
theory adduced by Herschel, but of the great fact already 
referred to, — that the differences of the temperature of 
the air are the chief and powerful agents in the formation 
or dispersion of clouds. The transformation of invisible 
aqueous vapours in a moment (as it strikes the mountain 
summit) to a visible form, and in another moment back 
to its former condition, while the definite form of the 
cloud remains, though not the same cloud for a moment, 
is the most ample proof thati could be desired that the 
great Enchanter, who in an instant renders material 
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objects visible or invisible at pleasure is not tiia trind 
(which only acts as the feeder for its ponrar to woik oii« 
as it bears the aqueous vapour 9lkm0, but tm^imi i mf, 
— ^the otherwise invisiUe boundaries of whidi am tima 
clearly defined by the dSMM/ iICmS^ 

The manner in wliidi a doud is tbus fiMmed or- 
dissipated by temperature is thus accounted for fajr 
Sir Humphrey Davy, in the instance of die doud caU^d; 
stratus, or those loiv4ying mists tiiat hmg upon lalcW 
and rivers and meadows in tlie morning and efunfaig^' 
when the process may be perceived in operation. 

"" All pet^sons," lie says^ ''who have been aocustoauid 
to the observation of nature^ must have fiequently wUh 
nessed the formation of mists over the bed of rivers and-. 
vallies, in calm and clear weather, after sunset and in the 
early morning ; the boundary of the mist in such cases 
being limited or confined to the banks of the lake or 
river, however winding, without extending beyond it 
The cause of this is as follows :— ^As soon as the sun has 
disappeared from any part of the globe, the surface 
begins to lose heat by radiation, and in greater pro- 
portion as the sky is clearer : but the land and water, or 
moist places, are cooled by this operation in a very 
different manner, — the cooling on land being much more 
rapid than on water ; when the upper stratum of which 
latter has cooled to 40'' Fahrenheit either by radiation 
or evaporation, it sinks in the mass of fluid, and its place 
is supplied by water from below; and until the tem- 
perature of the whole mass is thus gradually reduced 
to 40'' Fahrenheit or below it, the surface cannot be the 
coolest part It follows, therefore, that whenever water 
exists in a considerable mass, and has a temperature 
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nearly equal to that of the land, or only a few degrees 
below it, and above 40** Fahrenheit at sunset, its surface 
during the night, in calm and clear weather, will be 
warmer than that of the contiguous land, and the air 
above the land will be necessarily colder than that above 
the water; and when they both contain their due propor- 
tion of aqueous vapour, and the situation of the ground 
is such as to permit the cold air from the land to mix 
with the warmer air above the water, a cloud of mist or 
fog will be the result. The formation of mists or clouds 
over water is thus accounted for by the difference in the 
rate of cooling (in the absence of the sun) in fluid and 
solid bodies. Thus relative temperature seems to be the 
chief agent in the formation of clouds on the earth's 
surface ; the same principle being applicable in the case 
of damp and moist meadow-land, and marsh, and even 
ploughed fields, as in lakes and rivers; as such places 
contain a much greater amount of moisture (in an 
invisible state and at a higher temperature) than the 
adjoining land ; and is converted into an invisible cloud 
of mist by the same cause, — the mixture of the cold 
with the warmer air." 

Thus clouds are visibly formed on the earth; and 
doubtless the same proeess of cloud-forming goes on in 
the higher regions of the air on a far grander scale : 
for, notwithstanding the frequent changes of tempe- 
rature we experience, a mean of more even temperature 
is preserved on the earth's surface than is found in the 
regions above us; and less violent extremes, such 
as must take place in the formation of those vast 
mountain-clouds we see towering above us, but which 
(happily for us) are only occasional visitors upon the 



44 THE FIRST HEAVEN, OR 

earth, when they descend to us by their own weight, 
when the atmosphere is in a peculiar state, and unable 
to resist them or keep them suspended. But they are 
comparatively seldom found upon sea or land ; or if 
they arc (by the beautiful protective contrivance already 
referred to), they are not permitted to remain long. 
This contrivance (if such it may be called) either dis- 
solves and melts away speedily even the densest cloud 
or f<^ (whether formed on the surface of the earth or a 
visitor from the heavens), or causes them to ascend again 
to where they came from. 

In contemplating these wonderful movements and 
transformations from the invisible to tlie visible, and vice 
versd, \n the rapid change from the clear transparent 
air through which we can see, to the dark or bright and 
apparently solid-looking cloud, or the gradual variety of 
the latter, one cannot but be struck with what we should 
call (humanly speaking) the ingenuity of the contrivance. 
The beauty of the mechanism for the accomplishment of 
a great design or purpose (familiar as we are with these 
cloud-forms, and simple as the process may appear), 
when we come to examine closely into the complexity 
of the problem they solve, we find is only to be 
equalled by the perfection with which it is accomplished. 
" Who can tell the balancings of the clouds .' " {says 
Elihu) ; but who can number or account for the infinite 
and ever-varying currents and temperatures by which 
they are balanced, and that are constantly at work to 
make the clouds perform their task and do the work 
appointed for them i In the midst of conflicting winds 
and varied temperatures and apparent chaos of ever- 
changing objects, will be found upon the whole the 
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most perfect order and the complete fulfilment of this 
great design in the strange metamorphoses which we 
behold before our eyes every day. It should be re- 
membered, too, that we are not looking at a mere 
optical illusion ; but a real change from the invisible 
to the visible, and back again. It is a perfect realiza- 
tion (in one instance, at least) of what St. Paul says, 
— that "the. things which are seen are not made of 
things that do appear" (Heb. xi. 3): i,e,, are made of 
things which are invisible ; but which exist, nevertheless, 
though we cannot see them. 

This IS a truth which men are slow to accept in 
religious matters, but are compelled to do in others, 
such as this. Not being able to conceive the existence 
of a thing that is invisible, or to follow the process of its 
becoming visible or the reverse, when they come to 
speak of an invisible world, and of beings invisible to 
naked sight, such as angels and the spirits of dead per- 
sons, they reject the doctrine altogether.* In truth we 
walk by sight here for the most part, and few hy faith ; 
yet in this instance, in the explanation of the forming 
of clouds or their dissipation, we are compelled by 
science to adopt the latter. We must exercise faith in 
the existence of what we do not see, in order to explain 
what we do see. Well would it be for us all if we ex- 
ercised such a faith in the things that refer to the unseen 
and spiritual world, to which we really belong after all ; 
for our conversation (/>., citizenship) is in heaven. (Phil. 
ill. 20). ** And we look," says Paul, " at the things that 
are unseen rather than the things that are seen ; for the 
^•^^^^-^^^^ ■ ■■^— ^— ' ■ 

* See Appendix to First Heaven, (i) 
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things that are seen ate onfy Un^are^ but the things 
that are unseen are eternal'' (2 Cor. iv. 13*) 

The recognition of this great ttruth, thus beautifully 
symbolized for us in tlie doud dbanges, is full of the 
deepest interest to the Christian philosopher. Thus, his 
own immortal spirit which animates his body^ he knows, 
though invisible to himself and others while he lives in 
the flesh, really exists nevertheless; and when he dies, 
and is leaving his earthly house cS clay for the home 
which is eternal prepared fcHr him in the heavens, — though 
leaving it perhaps in the presence of many spectators, 
will be equally invisible How hard it is to those who look 
on at such a scene as the departure of the isoul of some 
beloved relative or friend from the body, to realize their 
continued existence, simply for this very reason — their 
invisibility. Were we to see them actually depart, there 
would be an end to all doubt ; but as it is, how we some- 
times long that we might see, at the moment of departure, 
the spirit of those we have loved in this life pass visibly 
from the body, and out of the room of death when the 
senseless clay is left, — upward. To see the passage of the 
loved spirit to its rest above, — possibly under the guid- 
ance of some bright angel or angels, as Lazarus was con- 
ducted to his rest, — ^and to form an idea, ever so faint, of 
the glorious shape they have assumed, — for shape and 
form they doubtless have ; but, alas, that shape we 
cannot see here, though we shall see it hereafter. It is 
invisible. Our eyes are holden, as the eyes of the 
disciples of Jesus were until He made himself known to 
them, and again were holden when He vanished from 
their sight ; and we can no more behold the spirits 
of our departed friends and relatives with our mortal 
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Sight, than we can see the cloud that shall be, in the 
invisible vapour which is beside us and around us and in 
which it really is, though unseen by us until it is 
subjected to influences which bring it into view with 
definite form and proportion. One thing we are thus 
assured of by this beautiful cloud transformation and 
symbol, — that visibility is not a necessary condition of 
existence ; that visibility or invisibility are but different 
conditions of being, and have no relation to the question 
of existence. And if the invisible things with which 
this world is really filled were revealed suddenly to our 
sight, we should probably experience something like what 
Elijah's servant felt, when, at the word of the Prophet, 
" he beheld the mountain filled with horses, and chariots 
of fire round about him." And what the Scriptures 
thus teach us, and the clouds symbolize for us, the 
greatest of English poets has done likewise, who says : — 

** Nor think, though men were none. 
That heaven would want spectators, God want praise ; 
Millions of spiritual creatures walk the earth 
Unseen, both when we wake and when we sleep : 
All these with ceaseless praise His works- behold 
Both day and night.'* 

MILTON. 

But there is a great and obvious purpose fulfilled in 
clouds as prognostics of the weather. As the changes in 
the face of man are intended to indicate the passions by 
which he is moved inwardly, so, in the blue face of 
heaven, there is a language of which the clouds are the 
interpreters ; and even the most fleeting of all things, the 
morning cloud that passeth away, can read us a pro- 
phetical as well as a moral le.sson. 

The practical study of the clouds as indicators of the 
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weather has always been the faatnt of manlmuL Some- 
times too mtidi M^ it wmdd 1 
when he says, "He Alt 1 
reap." (Eccle& n. 4,) Bat oar Load Hmndf w mai to 
upon the habit, in His d^, of fiofecatiBK Ike weather hif 
the clouds, — reproviogr tbe aciibci and Fhariaees aiDaad 
Him for not usii^ tlw same ngad^ cf disoenunent Ik 
reference to the " signs of tfae timcL* (Lake zii. $4^) 

But such experience is general^ gadierad ftom dai^ 
almost instinctive obaervatioa of Ae efiects of. oertaia 
states of the sky and atoioqJiere, willioat amy i c i eat ific 
classification of the form of dooda. Sodi a daanfico- 
tion, however, has been made, and with tolcwMe wccei^ 
though it would be manifestly impoMble to damfy^e 
almost infinite variety to be found amcHig these Protean 
forms. 

The rect^nition of these different kinds of clouds is 
not difficult, with a little practice, and will form an in- 
teresting occupation for those who take an interest in 
the wondrous work of God in cloud-land, and who are 
enabled after a little time to test the accuracy of the 
distinction by their effects. 

The first-named cloud, — the cirrus, or curl-cloud, as 
it. is called by Mr. Foster, — is to the eye a beautiful 
snowy, fibrous-looking, delicate cloud,* generally at a 
great elevation; in fact, the highest of all, although 
occasionally it descends near the earth when it is about 
to predict a storm, and is then denser than when it is at 
its usual height, and Will be found to rise in a direction 
contrary to that in which the storm advances. It is a~ 

* Vide PUle, FroatisineGe. 
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beautiful feathery object, presenting itself in varied 
forms, — now resembling an ostrich feather, now what are 
called mares' tails, in wisps curved and twisted as though 
blown round by wind, but more probably by the action 
of electricity, of which this form of cloud is supposed by 
many to be the conductor. It is termed the Proteus of 
the sky, from its continued changes ; and yet the general 
appearance of it cannot be mistaken, as contrasted with 
other clouds, with which it is found associating, with very 
different appearance. Sometimes it assumes parallel 
lines or bars, which have been called for distinction the 
linean cirri ; sometimes a thread-like filament, ox filiform 
cirri; and sometimes it appears like a distended lock of 
hair; and again, it appears like a beautiful network, called 
the reticular cirri. They are, in fact, the cobwebs of the sky, 
their tender, white, delicate fibres being often extended 
between two dark masses, as if to connect them by an 
electrical current; but it would be vain to attempt to 
follow all the changes of form assumed by this beautiful 
cloud: those which are most conspicuous only have 
been given. They are almost always found in the 
highest region of the atmosphere; and when on the 
summit of the loftiest mountain, with other clouds be- 
neath, may be seen far above. The appearance of this 
cloud generally indicates variable weather, with wind and 
rain; and the direction of the fibres to indicate the 
quarter from which the storm will blow. They are not 
always such evil prophets, though ; while Aorisonlal sheets 
of cirri generally are followed by wet weather, they are 
frequently found distributed over the sky in small groups 
in fine weather. The circumstances under which they 
have been formed must in all cases be considered in 

K 
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cloud-signs of the weather, and modify the expected 
results. 

The next form of cloud with which we are familiar, is J 
the cumulus. This is emphatically the mountain cloud, 
resembling our mountain chains, or single mountains, 
consists of a vast hemispherical mass of vapour, of a 
solid and very magnificent appearance; generally of a 
conical shape, but often rounded, as terrestrial mountains I 
are, and rising, for 20,000 feet, from an apparent hori- ' 
zontal base, but somewhat irregular. Sometimes they 
are detached heaps; sometimes stretched together in , 
vast irregular piles of mingled white and dark, backed 1 
by the brilliant blue. They are nearly motionless 
during the day, except slow changes of their own 
shape, but at sunset they invariably disappear, brcaliing 
up into fragments similar to those from which in the 
morning they had been collected. They present some- 
times a most beautiful and brilliant appearance, their 
edges lined with silver, or their centre a deep copper 
mixed with black, while the white portion resembles a 
snow-covered mountain. They are evidently the reposi- 
tories of electricity, the vast Leyden Jars of the world, 
loaded with it, and dispersing it wherever they are found. 
They have been termed the day cloud, as the period 
between morning and evening generally terminates their 
existence. 

These clouds (which inhabit the lower regions of the 
atmosphere) are considered to prognosticate the approach 
of fine weather. Nevertheless, there are exceptions to 
this, and the highly charged electric atmosphere which 
they produce often causes a different result They are 
as frequently the prophets of rain, especially when they 
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present to the eye a fiery appearance, and in denser 
masses and in lower strata of the atmosphere than usual. 
In fine weather the cumulus has a dull, depressed, rounded 
surface, and increases or diminishes in size, while main* 
taining the same form or shape more or less lasting 
through the day. 

This is the grandest form of cloud to be seen in the 
heavens ; where they act not only as beautiful objects, 
but as a screen from the sun, while they are reflectors 
and refractors of his light. The vast prisms and mirrors 
of the world, often adorned by a vivid solar rainbow 
in their midst, while at other times it is " the cloud with 
silver lining " of which the poet speaks. 

It is in these clouds that strange and various shapes 
may be seen ; resembling, sometimes castles, towers, 
and mountains : now animals, such as dogs, horses, and 
swine ; or trees and plants ; giant forms of men ; weird 
faces sometimes peer out and look down ; now a ship 
sails by; and now a chariot passes; and now a lion 
walks the heavens. Well has the greatest Poet of nature 
described it. 



* Antony, Sometime we see a cloud that's dragonish ; 

A vapour sometime like a bear or lion, 

A towered citadel, a pendant rock, 

A forked mountain, or blue promontory 

With trees upon 't, that nod imto the world. 

And mock our eyes with air : thou hast seen these signs ? 

They are black vesper's pageants. 
Eros, Aye, my lord. * 

Antony, That which is now a horse, even with a thought 

The rack dislimns, and makes it indistinct 

As water is in water." 

Thus does the great Emperor, in the above descrip- 



And thii^ in this hcautifL:! form (A clouc 
lany an airy castle of our own vanish. Ii 
►icture of terrestrial things we may learn 
tantial nature of earthly greatness, and tl 
haracter of all earthly blessings and all ea 
less. 

The next division of clouds is stratus, Tl 
f a terrestrial cloud than a celestial, and incl 
reeping mists that are seen to rise, especially i 
rom low fields and valleys and marshes. 

** Ye mists and exhalations that now rise 
From hill or steaming lake, dusky or grey 
Till the snn paints your fleeqr skirts with gold 
In honour of the world's great Author, — rise : 
Whether to deck with clouds the unclouded sky. 
Or wet the thirsty earth with falling snow. 
Rising or foiling, still advance His praise.** 

MlI.TON. 

The meteorologfy of Milton with reference to 

•f cloud is perfectly correct : its nature has aire 

•ferred to. We will only remark that as a 

gn it is considered to indicate fair w**-'*^**- 
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seen from a mountain height in early morning, it spreads 
itself over the low-lying meadow lands, concealing the 
village, enveloping all but the lofty tree-tops and the 
spire of the village church in one lake of snowy mist, 
until gradually as the sun gains power it begins to rise 
like a curtain, revealing the features of the landscape, 
and dissolves into invisible vapour, again to reappear in 
some higher stratum, or possibly to descend in a misty 
shower. 

Lieutenant Maury says, " In the harbour of Callao, 
in Peru, which is filled with the cool waters of Humbolden 
current, I have seen the bay covered with a fog only a 
few inches high. I have seen fogs there so dense, and 
with outlines so sharp, as to conceal from view the row- 
boats approaching the ship's side. These fogs, especially 
early in the morning, will conceal from view not only 
the boat, but the persons of the crew, up to the neck, 
so as to leave nothing visible but two rows of trunkless 
heads nodding at the oars, apparently skimming through 
the air and dancing on the fog in a manner both magical 
and fantastic. At other times the cloud stratum is 
thicker and higher. Then may be seen three masts 
coming into port, with top gallant sails and royals set, 
but no ship: these sails, nicely trimmed and swelling 
to the breeze in the sky, skim along over the clouds, 
and seem like things in a fairy scene." 

The cirro cumulus is a modification of the cirrus^ 
by which losing its filmy and fibrous appearance in 
larger masses of white cloud, and sometimes separated 
(a very frequent form of it) into numerous nubecules, or 
small white clouds of the cumulus shape, they disperse 
themselves over the sky on fine summer evenings, Thi$ 
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form of cloud is frequently seen in summer in the in- 
tervals between showers. The varying forms and changes 
of this cloud are peculiarly beautiful. It is usually the 
forerunner of fine weather, but not always ; for when 
joined with the cumulo stratus it is a certain indication 
of coming storm. 

The cumulo stratus is what is popularly termed "a 
mackerel sky/' because one of its commonest forms re- 
sembles the markings of the fish referred to, or is strictly 
like a shoal of these fish. There is also another form 
of it, resembling the wave-marks on the sand. It is 
always situated in a lofty region, and presents a beau- 
tiful and striking appearance to the eye, as it is scattered 
broadcast over the blue ground on which it rests : and 
when it makes its appearance the weather is generally 
clear and fine ; but, like many other objects attractive 
to the sight, it is the sure forerunner of wind and un- 
settled weather, and no sailor likes to see '' a mackerel 
sky." 

In the last of the great divisions of clouds are the 
cirro cumulus and the nimbus, both compound clouds, 
the former of united cumuli, and swelled into immense 
proportions, and has the appearance of great solidity. 
It sometimes assumes the form of a fungus, with a thick 
stem : it is an awful-looking cloud, of stupendous pro- 
portions, with but little motion, and looks mischievous, — 
as though if it were to discharge its contents it would 
do untold damage. But Mr. Howard, whose attention 
to such objects and experience of them is greater than 
most people, declares it not to be a rain-discharging 
cloud. Its shape is sometimes so strange as to mock the 
wildest imagination of a cloi^d. It is most frequently 
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seen in countries subject to sudden change and variable 
climate, such as Ireland. 

The nimbus is the true electrical storm-cloud that 
brings all the electricity of the heavens to bear upon 
the earth. It is invariably the source of a thunder- 
storm, and is attended with heavy rain and wind, hail, 
thunder, and lightning : the most formidable of all the 
clouds in the heavens. Its appearance is easily recog- 
nised by its blackness, — sometimes contrasted finely by 
a rainbow in the midst of it It frequently advances 
along the surface of the earth like a tall giant, dealing 
destruction wherever it comes. At other times it floats 
within a short distance from the earth, exchanging shots 
with its positive electricity with the negative on the ter- 
restrial surface. As its advance and course can generally 
be perceived, it is sometimes quite possible to avoid 
it, either on land or sea ; but cities and towns that have 
to encounter it do not desire to see its awful form. 

I may here refer, in concluding the description of this 
cloud, to a curious and somewhat startling effect pro- 
duced by it when mixed with the ordinary rain cloud, or 
aimulo stratus^ which I have seen myself, — living, as I have 
done for many years, in mountain districts, where such 
phenomena occur. When the clouds are in a transition 
state from vapour to rain, and are only partially dissolved, 
while a fresh wind is blowing, these white masses of dis- 
tinct floating vapour, not yet dissolved, are seen relieved 
against the darker part of the rain-cloud, and are swept 
by on the wind through the midst of it, maintaining for 
a time a definite shape and form, but gradually dissolving. 
These sometimes appear quite suddenly crossing the 
road, like tall ghostly forms arrayed in white, from ten 
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frighten the horse. To these transition forms of cloud 
may be fairly given the name of g^iast clouds. They 
are generally a sign of stormy and wet weather, whether, 
thus seen, or more slowly advancing (as they sometimes 
do) in a white troop, showing themselves just above the 
brow of the distant mountain, when wet weather may 
certainty be expected. 



CHAPTER III. 



MIRACULOUS CLOUDS. 




now come to the consideration of those clouds 
to which the term miraculous may be applied, 
as referring to the special part they have per- 
formed in the various communications of the Almighty 
with His people Israel, and as related in the history of 
the Old and New Testaments. In applying the term 
miraculous to these clouds, it is not absolutely necessary 
to suppose that there was anything different then in 
their constitution, or the material of which they were 
composed, from the ordinary clouds of our terrestrial 
atmosphere; but that their varying appearances and 
movements were Such as to separate them altogether 
from clouds formed by the ordinary laws of nature with 
which we are acquainted, and rendering it impossible 
to explain their agency in the history of Israel by any 
natural causes (as has been attempted) without doing 
violence to the entire narrative and the plain meaning 
of language. The inspired narrative plainly regards, 
and would have us regard, all the circumstances relating 
to these clouds as supernatural ; and any effort by so- 
called Rationalists to explain it otherwise has proved an 
utter failure. 
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The first mention of a miraculous cloud we find in 
Exodus xiii. 21, 22, when the Israelites had left Egypt. 
We are there told God gave them a pillar of a cloud to 
direct their march. It is thus described: "And the 
Lord went before them by day in a pillar of a cloud, 
to lead them the way ; and by night in a pillar of fire, 
to give them light ; to go by day and night : He took 
not away the pillar of the cloud by day, nor the pillar of 
fire by night, from before the people." Here Jehovah 
is represented as being " in the pillar of a cloud : " <>., 
in a cloud of a pillar shape. This cloud was therefore 
the symbol of God's presence, — "the shekinah," as it 
was termed, — which rested on the tabernacle in the 
wilderness : sometimes seen at the door, as in Num. 
ix. 15, — 23; sometimes on the mercy-seat; and from 
the depths of which the voice of the Almighty was 
sometimes heard talking with Moses and Aaron. (Num. 
xi. 17, 25.) A similar cloud, betokening the presence of 
Jehovah, was manifested in the Temple long afterwards, 
as Isaiah tells us, when " he saw in vision the glory of 
God ; and the house was filled with smoke as a bright 
cloud." So also at the dedication of the Temple by 
Solomon: "When the priests were come out of the 
holy place, it came to pass that the cloud filled the 
house of the Lord, so that the priests could not stand 
to minister because of the cloud ; for the glory of the 
Lord had filled the house of the Lord." This iden- 
tification of the presence of God with a cloud is very 
remarkable ; and is not confined to the Old Testament, 
but is found also in the New. When the Father testified 
of His Son to the disciples on the mount of trans- 
figuration, a bright cloud overshadowed them, and 
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the voice came from the cloud. Our Lord Himself 
also frequently speaks of Himself as accompanied by, 
or connected with, clouds, — indicating the majesty of 
His presence, of which they were the sign or symbol, 
thus (Matt xxvi. 64) : " Hereafter shall ye see the Son 
of man sitting on the right hand of power, and coming 
in the clouds of heaven'* Thus He actually left the 
earth at His ascension in a cloud, which received Him 
out of sight ; and the angels who addressed the gazing, 
sorrowful disciples, comforted them by telling that the 
same Jesus whom they saw depart should in like manner 
(i>., in a cloud) come again. 

It is plain therefore that the clouds of Scripture, 
which thus symbolize the presence and concealed par- 
tially the glory of God, were miraculous in their cha- 
racter and nature, and were not governed by the same 
laws which rule the ordinary clouds of earth or the 
heavens. In the case of the pillar of a cloud given 
to Israel, this is most conspicuous ; for no visible angel, 
bearing a human form, could more perfectly perform 
the part allotted to him than did this cloud ; no attendant 
could be more faithful or vigilant than the mass of 
vapour which was at once the g^ide and protector of 
Israel, — the general who was to give orders for the 
march or for a halt, to dismay its enemies and to pro- 
tect its friends. This cloud attended the Israelites 
(says Jerome) from Succoth probably to the passage 
over Jordan. When first given it was commonly in front 
of the army ; but at Pi-ha-hiroth, when the Egyptian 
army approached behind them, it placed itself between 
Israel and the Egyptians, so that the Egyptians could 
not come near Israel all night, thus (Ex. xiv. 19, 20) : 



6o THE FIRST HEAVEN, OR 

" The angel of God, which went before the camp 
of Israel, removed and went behind them ; and the 
pillar of the cloud went from before their face, and 
stood behind them." Here it may be observed that the 
angel and the cloud made the same motion, as it should 
seem, in company. Nothing could more distinctly 
mark the miraculous character of this cloud. In the 
morning it moved on over the sea after the Israelites, 
who had passed through it, which the Egyptians fol- 
lowing it and essaying to do, were drowned. From that 
time this cloud attended the Israelites as a faithful friend 
and servant. It was clear and bright at night, to give 
them light, — gleaming forth with a lustre, it may be 
presumed, not less than moonlight ; and in the day, 
dark and dense, both to shield them from the sun, 
and be a conspicuous object to the camp. Thus, by 
its motions, it gave the signal to Israel to encamp or 
to march. When the cloud stayed, the people stayed, 
till it rose again ; then they broke up their camp, and 
followed it till it stopped. (Num. ix. 17 — 23.) Again : 
the Lord appeared at Sinai in the midst of a cloud. 
(Ex. xix. 9 ; Ex. xxxiv. 5.) And after Moses had built 
and consecrated the tabernacle, the cloud filled the court 
round it, so that neither Moses nor the priests could 
enter. (Ex. xi. 34, 35.) 

When the cloud appeared on the tent in front of 
which the assemblies of Israel were held, it was believed 
(and with truth) that God was present This was con- 
veyed to them by its peculiar appearance or motion, 
which was a sign of Jehovah's presence. (Ex. xvi. 10; 
xxxiii 9. Num. xi. 2$,) From this cloud the voice of 
God was heard ; and we are told that the angel des- 
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cended in the cloud, and from thence spoke to Moses 
without being seen by the people. 

Thus we think abundant evidence is afforded of the 
fact of the existence of miraculous clouds in the history 
of the Jews. Of whatever this cloud was composed, it 
was for the time being the obedient servant of Jehovah, 
existing and operating not indirectly and in sub-serviencc 
to the ordinary laws which regulate the vapour-clouds of 
earth (yet one of which doubtless it was notwithstanding), 
' — now filling the court of the tabernacle and the lungs 
of the people there ; now rising or falling or floating 
onward before them, as an ordinary cloud might do ; 
but directly, and showing a settled purpose and design 
in its every motion, as indicating the direct and miracu- 
lous agency of Him who was in it. How completely 
this annihilates the doctrine held by sonie who profess 
to be believers of the Scriptures, — that God never acts 
directly and exceptionally upon the material objects which 
He has created, and which He has placed only under 
invariable and general laws. True, as the ordinary rule 
it is so ; but, nevertheless, it is evident He can, if He 
pleases, dispense with those laws in any particular 
instance, and does so ; and acts directly and immediately ^ 
instead of through the longer and usual course. Absurd 
indeed is the doctrine held by some, — that the Almighty 
never can do this ; and equally absurd and false, because 
contrary to the Scripture, the doctrine that He never 
has. Is anything too hard for God } We have here an 
instance to the contrary, in the immediate and punctual 
obedience of a mass of condensed vapour to the direct 
operation of the Most High upon it No change of 
temperature created or maintained the form of this 
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of these stones raise up children unto Abraham." As 
easy this as to make a vapour do the business of at 
once a servant^ a guide by day , and a light by night, a 
general^ and an army of defence, and the wisest and best 
of counsellors. 

But the very circumstance, that the Creator of this 
world selected a cloud for His covering, and made it 
do His bidding, gives an additional interest to the 
subject of the cloud-world. Who can see those mys- 
terious vapours sailing by from day to day, and hour to 
hour, without being reminded of Him of whose presence 
they are the symbols. True, they preserve their forms 
and do His bidding according to established laws; but 
though not miraculously or exceptionally, not the less 
wonderfully or less perfectly. In their very aspect is 
beauty and glory and majesty. Their stainless snowy 
purity, when we see it, may remind us of His purity 
and holiness, who (as St John says) "sitteth Himself on a 
white cloud." Their darkness and thunder and lightning 
may teach us to dread the frown and tremble at the 
wrath of Him who sitteth on the throne, — the Almighty ; 
while their sunny radiance and dazzling splendour, 
whether silver or gold-lined, or dressed in their many- 
coloured robes of light, may remind us of the smile of 
Him who has Himself adorned our world with them, 
and taught us to see in every passing vapour reflections 
of His glory and exhibitions of His majesty. What 
brightness and beauty do clouds lend to our mornings ! 
what scenic pictures do they paint for us at our evening 
sunsets ! Green, crimson, blue, and golden oceans, light 
up distant grey cloud-lands, as though heaven itself 
were opened to our view ; and a landscape is unfolded, 
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glowing with the splendour of a thousand prisms and 
mirrors,^ — stretching away, as though it were another 
country we beheld, and we had been given a glimpse 
of the happy land we hope one day to reach. Surely 
there is nothing among all the beautiful sights which 
the world can show us, more transcendently lovely than 
this coloured cloud-land, so familiar to us all, — there 
is nothing seen on earth that enables us in imagination 
more perfectly to realize the glory of that place not 
seen as yet, which is prepared for God's chosen people. 
(John xiv. 2.) 

But not only are clouds symbols of God's presence 
and glory and kingdom, but He has Himself selected 
them as the emblems or figures of His mercy. Thus 
Isaiah speaks : " Behold, I have blotted out thy trans- 
gressions as a cloud, and as a thick cloud thy sins," of 
all the images employed by the prophets (says one of 
the most charming and eloquent of writers*) to carry 
to the mind of man the nature of the pardon conferred 
upon us, the greatness and unapproachableness of our 
sins, the depths of God's mercy, and the complete- 
ness and perfection of our pardon, it is to be found 
in this beautiful passage : — " Numerous and dark in- 
deed as the clouds that obscure the heavens are our 
sins." Who can count the clouds that chase each other 
across the winter sky ? Then may we count our sins. 
(Ps. xl. 13.) Like clouds, f/tey shut us out from 
the sunshine of God's favour : they hang, as it were, 
between us and the sun. Like clouds, too, they augur 
future storms and tempests ; and if unremoved, are 
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tokens of coming wrath. But who can remove or blot 
a cloud out of heaven ? They hang high above our 
heads : and though it may seem the simplest thing in 
nature to dissipate them, all the united efforts of all the 
men that ever lived could not blot out one cloud from 
the heavens. So is it with our sins from the instant 
when they are committed. From the very moment that 
the cloud is formed it hangs out far beyond our reach. 
No mortal hand can ever touch that sin ; no mortal 
power can avail to pardon it. We may indeed pardon 
the crime committed against ourselves, but we can 
never pardon the sin : the latter belongs to God alone 
to do. The smallest cloud that hangs between ourselves 
and our Maker is indissoluble by us : there is but one 
Being in the universe who has ever said, or can ever 
say, "I, even I, am He that blotteth out thy trans- 
gressions for mine own name sake, and will not remember 
thy sins." 

But the image of a cloud dissolving under the beams 
of the sun, sets before us clearly and distinctly the 
completeness of our pardon. As completely as the solid- 
looking black mountain disappears under the warm 
beams of the sun, and is blotted out as though it never 
was, — so are our sins by the Sun of Righteousness. As 
clouds and fogs and mists are dissolved in nature, so are 
our sins in grace, and full and free pardon and forgive- 
ness are at once and for ever our own. 

It will be impossible, when once our sins are blotted 
out, to find them and bring them again to judgment, — 
as impossible as it would be to reconstruct the clouds, 
with all their varied shapes and hues and tints, which 
we looked upon last summer, and which never outlived 
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tbe day we gdzcd upon them. Nctct, then, let us cast 
a gUince at that stupendous vault which the Almighty 
Maker of the universe has hung up above us and around 
■s, — never, as we behold the clouds passing rapidly 
■cross it, think these are fit emblems of my many sins, 
without at the same time thinking if the clouds picture 
to mc my sin, thank God, the blue vault of beaveit, 
through which they sail, pourtrays His mcnry,^^ 
tbe mercy of Him who pardons them, as fully, freely.j 
snd completely, and with as little delay or difficulty, as ] 
He would blot a cloud from the face of the heavens. 





CHAPTER IV. 

THUNDER-STORMS. 

"The God of glory thundercth.'*— Psalm xxix. 3. 
" He maketh lightnings with the rain."— Jek. x. 13. 

THUNDER-STORM, as it is Called, consists of a 
variety of material agencies set to work in our 
atmosphere. These, whether electrical or chemi- 
cal, and we may add, terrestrial, aerial, or oceanic, are 
all combined to accomplish a particular object It is not 
therefore to be viewed as the effect of a chance meeting 
of certain clouds in the heavens, but as a systematic and 
regular part of the great material agency of our world, 
by which the atmosphere that surrounds our globe is 
enabled to perform its functions. Indeed, a thunder- 
storm is quite as important a power in maintaining the 
equilibrium of the atmosphere, as the arch or comer- 
stone in a building is to sustain it. Constituted, there- 
fore, as our world is, there must needs be thunder-storms : 
!>., a periodical gathering together or collecting of clouds 
containing electricity, and producing lightning and thun- 
der, rain or hail, and frequently, though not invariably, 
wind, — the fury of such a phenomenon consisting more 
in the force and power of the rain-fall and the lightning- 
stroke than in wind, which is not the principal agent in 
it, but rather incidental to it 
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causes of electricity, that of alternate condensation and 
evaporation, — the formation or dissipation of clouds by 
change of temperature, — has been said to be a fruitful 
source. But this has been questioned by many eminent 
men in the present day. Certain it is, however, that the 
greatest quantity of electricity has been present during 
these processes. It is proved, also, that clouds, especially 
the large, white, fleecy, motionless woolpacks with which 
we are so familiar, are filled with electricity, and are but 
so many wandering aerial or nebulous volcanoes, occa- 
sionally relieving themselves of their electrical burden 
by a thunder-storm, just as the terrestrial volcanoes 
relieve themselves from subterranean matter. They are, 
in fact, huge Leyden jars, filled with that destructive yet 
life-giving and necessary fluid. Indeed, as our readers 
are doubtless aware, the lightning flash has long been 
identified with the electric discharge from the battery of 
an electrical machine. Forked lightning can be exhibited 
in miniature from the Leyden vial, filled with that 
mysterious substance called, perhaps without sufficient 
reason, a fluid. 

Franklin, indeed, and many other eminent men since, 
have conclusively settled that point. The fiery globe 
that rolls and hisses along the ground, or the broad blue 
glare of the sheet lightning, or the more dangerous 
forked zigzag flash that strikes the earth, shatters the 
steeples of our churches, burns and destroys our homes, 
rends asunder the strongest oak, or kills in a moment 
man and beast, is, after all, the same substance as we can 
obtain artificially within the space of a small glass jar, 
and can confine there, or set free at pleasure in any 
quantity, with a shock strong enough to kill an ox if 
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K<it thouf^ the nature of this in)rsterToas afcnt to st9 ^H 
unknown, the laws by whkb it is go\-emcfI may in a 
((rcat measure be asccftaiocd from its first formation, or 
appearance, to its most minute or its grandest effects ; 
Urim the lifting or melting of a needle or a mote, to the 
fending of a mountain or the destruction of a man-of- 
war. Its affinities or dislikes, what it follows and what ^^ 
it repels, are likewuu known, as well as the prevailii^. ^| 
temper or pursuit of a man is known ; though the spect- ^* 
roflcope, which has revealed the constituents of the 
meteor flying at sixty miles in a second, has done nothing 
SH yet with the lightning, which still remains a mystery. 
One thing, however, we do know for certain, and it is 
this : that with our present atmosphere, we must have 
electricity somewhere on our globe, and constantly at 
work, although not necessarily a ikunder-stortn every- 
where. Kxpcricnce has proved that it is seldom found 
beyond seventy-three degrees of latitude ; but exist 
tltetricity must, and find a way to discharge itself, 
llnniiihcd it can never be, without such an entire change 
of atmosphere and planet as would constitute what the 
Scriptures term a " new heaven and a new earth." It is 
pUNSiblc, indeed, that were electricity generated in less 
qunntlty, or were it more generally diffused over the 
iiirfacc of the globe, it would not be so dangerous ; or 
tliat, wore the conititucnts and ingredients of our atmo^ 
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phere different, we might have no electricity, which is 
quite a possible condition either for the earth or any 
other planet ; but as we are at present, our skies must 
darken, clouds must gather, and the thunder-storm must 
be generated. 

Thus we may perceive its necessity from its own 
physical nature; but we may still ask. Are there any 
other direct physical benefits produced by it besides 
that of maintaining the equilibrium of the atmosphere^ 
and acting as a safety-valve for electricity i The value 
of this function, it is true, is great. Were it not for 
separate local discharges in different parts of the world, 
the accumulated electricity of a single year, or even of 
a month, might burst forth in one great storm and 
envelope our globe, rending the surface of the earth to 
pieces in a moment, and destroying every living thing. 
This we can well imagine from beholding the effects of 
a circumscribed storm such as we often witness. 
Although, however, this arrangement is evident and 
indicative of the wisdom which conducts such mighty 
operations, it may still be asked. Why have it at all i 
Why not dispense with electricity ? or, if it must be, is 
there any other benefit conferred by it ? 

To the first question it may be replied, that its being 
here at all is sufficient evidence of its necessity. Though 
man may imagine it would be better to be without it, 
the Creator does not think so. This should be a 
sufficient reply to such a query. To tell the Maker of 
the universe how He ought to have made our planet, — 
how that we should be better without thunder and 
lightning, would indeed be a pitiable presumption. 

To the other query, however, some answer may be 
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always mixed with their admiration, which impairs more 
or less the excitement and pleasure of the scene ; and 
that there is real danger more or less in every thunder- 
storm is demonstrated. The action of lightning is every 
year fatal to man and beast, as well as destructive to 
property. 

A French writer, M. Boudin, says that from 1835 to 
1852, 1308 persons were killed by lightning in France, 
without including those who had been struck and injured 
without being killed; the average annual number killed 
each year being 103. The most destructive storms were 
in June and August, but none in November or the three 
months following. In England alone the average annual 
number of deaths by lightning is stated to be 22 ; in 
the United States 21*83 > ^^^ '^ Sweden 9*64. In 
Ireland thunder-storms are much less frequent or de- 
structive. 

The mortality among the lower animals from this 
cause appears to be more extensive, probably on account 
of their greater exposure and their being congregated 
t(^ether. M. Abuddie tells us of 2000 sheep being 
killed in Ethiopia by a single flash of lightning ; and at 
Sarco, in the kingdom of Naples, 120 sheep were killed 
out of a flock of 140, the shepherd boy escaping, though 
a kid which he held in his arms was killed. 

Some of the most disastrous effects of lightning have 
resulted from the explosions of ms^azines in great cities 
by its agency, and the partial destruction of these cities 
in consequence. Thus the city of Brescia was nearly 
destroyed in 1769, Malaga in 1780, Luxembourg in 1 807, 
Navarin in 1829, Garcin, in Spain, in 1843. 

In our Parliamentary Returns for 1854, the damage 
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done to shipping for a series of years by lightning is 
g^ven. It includes one hundred and six ships of the 
line, seventy frigates, eighty sloops and brigs, two 
schooners, seven cutters, five sheer-hulks, five ships in 
ordinary, and five steamers, two of which were of iron. 
In these cases there were one hundred and eighty-five 
lower masts destroyed, one hundred and thirty-five of 
which belonged to line-of-battle ships ; one hundred of 
these being completely ruined ; one hundred and eighty 
topmasts, one hundred and fifty topgallant masts, together 
with large quantities of rigging, sails, and other stores. 
Some of these ships were set on fire by the lightning, 
others w^ere struck in the hull and severely damaged, 
while one hundred seamen were killed, and two hundred 
and fifty severely hurt These casualties occurred be- 
tween 1790 and 1840, a period of fifty years. 

This catalogue, which shows what lightning can do, 
certainly does not present it as a desirable companion 
of man ; for we may fairly extend this list immensely 
beyond the comparatively small area here given. 

But, though the lightning is the real destroyer here, 
we must not forget the thunder which accompanies it, 
and which is always really simultaneous with the flash, 
though it does not always seem so to us. It is to this 
part of the phenomenon especially that the religious and 
moral considerations arising from the subject relate. 

What is thunder } What is it that produces that most 
awful of sounds ? 

Many people speak of thunder as if it were the cause 
of danger and the source of the storm. This it is not, 
any more than the roaring of the sea is the cause of the 
waves. It is the effect that follows the lightning flash, — 
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in itself perfectly harmless. It, of course, adds much to 
the terror produced by the storm. It should, however, 
be looked upon rather as the voice of a friend giving 
notice of danger as it approaches or recedes, as the 
sound is louder or fainter in proportion to the distance 
from us. Many theories have been suggested at different 
times as to the cause of thunder, which is even yet the 
subject of conjecture. The most probable explanation 
is, that the lightning by its heat creates a vacuum in the 
air, which, rushing together after it has passed, produces 
the crashing or rolling sound with which we are familiar,, 
the analogous cause and effect being seen and heard by 
the discharge of a gun. This is probably correct, though 
some difficulty has been found in accounting for the 
prolonged roll of thunder. Some have ascribed this to 
the reverberation of sound from mountains and valleys, 
or buildings, or clouds above, when heard from the ocean. 
This explanation, however, is not confirmed by experi- 
ence. It is undoubtedly true that the sound of thunder 
is greatly prolonged by such causes in particular locali-; 
ties where its echoes maybe naturally looked for; yet 
in localities where no such reverberation may be ex- 
pected the same prolonged and successive peals or 
explosions may be heard ; and indeed every variety* 
which could possibly occur has been heard in the same 
locality, from the short, sharp, echoless burst, to the 
long-continued roar or successive rolls. Now, this could 
not be if echo alone were the cause of it The con- 
clusion arrived at by Hooke, therefore, in 1705, has» 
been adhered to in preference to any new theory. Thia^ 
theory was that when lightning is multiple, as is seen in 
a long zig-zag flash, it has several separate points of 
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otherwise, however, if the course of the lightning be 
extended in a straight line from the observer. The 
points of explosion would then be situated at different 
distances from the observer, who is situated at the ex- 
tremity of the line, and consequently, though really 
simultaneous, each explosion would reach the ear at 
different times proportioned to the distance. 

But what of the moral and religious aspect of this 
most awful of sounds accompanying this most terrible 
of phenomena ? We are taught, as we have shown, to 
look upon it as a friendly monitor, which says, " Danger 
is near : look out ! " 

Is there, then, no moral or beneficent effect intended 
by the Creator in thus joining thunder and lightning 
as all but inseparable companions ? He might, it is 
evident, have made lightning without the thunder, — 
indeed, there is such a thing as thunderless lightning, 
and it is very remarkable that such lightning is harmless 
when it occurs ; but when danger is abroad, and when 
the lightning darts its dangerous fork to the earth, then 
comes the solemn peal of thunder, crying to man, 
"Beware!" I cannot but think there is design here. 
The silent flash might come and do its mischief unre- 
garded, but no dangerous lightning can come without 
due warning,* — a warning nearly as expressive as that 
given by Moses from God to Israel in Egypt (Exod. ix), 
when he said (after predicting the plague of hail, and, as 



* It might be said that the warning comes too late, as it does not precede 
but follow the lightning. This is true as regards the Brst flash and peal ; 
but the first clap of thunder may surely be looked upon as a warning for 
what is to follow ; besides several peals of thunder are usually heard before 
the storm approaches near enough to us to be dangerous. 
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it would appear by the 28th verse, a hail that Was 
accompanied by ** mighty thunderings '*), "Send and 
gather thy cattle, and all that thou hast in the field ; for 
upon every man and beast which shall be found in the 
field, and shall not be brought home, the hail shall come 
down upon them, and they shall die." And it is added 
accordingly, "He that feared the word of the Lord 
among the servants of Pharaoh made his servants and 
his cattle flee into the houses ; and he that regarded not 
the word of the Lord left his servants and his cattle in 
the field ; " and with such consequences to each as might 
naturally be expected. Those who took the precautions 
Were not injured ; those who did not were destroyed. 

Now, it is remarkable that Pharaoh, when entreating 
Moses to withdraw this hail-storm, refers to the mighty 
thunderings which accompanied it, and which the margin 
of our Bible translates as " voices of God." Is thunder, 
then, one of the many voices of God ? The Psalmist 
throughout the entire of the twenty-ninth Psalm calls it 
"the voice of God." Indeed, such it has ever been 
called, either figuratively or literally, by most nations of 
the world, who, feeling that it was a sound and indica^ 
tion of a Power that was Divine, have ever connected 
it with Deity. Thus the Greeks termed Jove, their 
sovereign Creator, "the Thunderer," as Homer calls 
him ; and the ancient statues of the god place a thunder- 
bolt in his hand. But the Scriptures, as we shall see in 
next paper, connect the phenomenon of thunder far 
more clearly with Divine institution, and as such it is 
intended to have a powerful moral and religious effect 
upon the minds of mankind. 

Were it not so, indeed, we can easily understand that 
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it might be dispensed with. We have no difficulty in 
conceiving a world without it or its companion, — the 
lightning. There are, in fact, as we have already men- 
tioned, parts of our globe where thunder-storms are 
unknown. From the meteorological observations of 
Captain Scoresby and Captains Phipps, Parry, and 
Ross, it appears that neither thunder nor lightning are 
known to take place beyond the seventy-fifth degree of 
north latitude. Even so low as the seventieth degree 
these phenomena are very rare. Thus it appears that 
the world could be so arranged as to be freed from it 
altogether, and it would seem that the maintenance of a 
cloudless sky is all that would be necessary for that 
purpose ; • for, although the Latin poet does say — 

" Dum Jove, sereno tonat aethere polo^*' 

yet it is very improbable that what he heard was 
thunder, being more likely, in the volcanic land in 
which he lived, to be a subterraneous sound which 
has been frequently taken for thunder. In fact there 
is no instance known of thunder and lightning in a 
cloudless sky. Aurora flashes have been seen, and 
what is called summer lightning, in a cloudless atmos- 
phere. But the former is not lightning, and the latter 
is only reflected lightning from a storm below the 
horizon. If, therefore, the atmosphere of our planet 
were so arranged that the electrical agency were dim- 
inished or more widely diffused, and such an equality of 



* M. Quetelet, in his work "Sur la Physique dn Globe," remarks that 
were it not for the existence of other bodies in celestial space, the terrestrial 
atmosphere would scarcely experience any electrical changes, and says that 
the sun must be r^arded as the chief existing and disturbing cause. 
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CHAPTER V. 

THUNDER-STORMS — IN THEIR MORAL ASPECT. 

" Stomu are the triumph of His art."— G. Hbrbbrt. 
<2ii 
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,T has been said by some writers and commentalors, 
yo^ without, as I think, sufficient reason, that thunder- 
storms were the consequence of Adam's apostasy 
and the sin of our race, and were, in fact, unknown till 
after the fall. Others, again, say that it was a novelty 
introduced only after the flood, before which time the 
earth and atmosphere were unshaken by such dreadful 
phenomena. While there is not a particle of evidence 
for either of these views in the Scriptures, our knowledge 
of the past and present constituents of our globe and 
its atmosphere refutes such a doctrine. That thunder 
and lightning and rain are companions as old as 
Paradise, and even stretch far beyond that era, we have 
every reason to believe. Without rain vegetation would 
not have flourished even in Paradise ; and when a rain- 
cloud is once formed, all the kindred phenomena belong- 
ing to it may be looked for. That there is heavy dew in 
the nearly rainless districts of the earth — so as in some 
decree to compensate for rain — is true ; but to supersede 
rain altogether on the earth there is not enough; and 
electricity was evidently as much a necessary element in 

G 
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the world when Adam was created as it is now. It is 
quite possible, therefore, tfiat even in the peaceful bowers 
of Eden Adam and Eve may have trembled at the first 
thunder-storm, as they heard it rumble in the distance, 
and ran to take shelter from the pattering rain in the 
bower or cave which was their dwelling. But, looking 
back far beyond Adam's time, to the oldest silurian 
rocks, — and geology has photographed these for our 
inspection, — evidence is found of frequent heavy showers, 
with rain-drops so huge as powerfully to suggest the 
presence of their imperial cousin thunder and its accom- 
.paniments, then echoing thrcJugh the vast solitudes of an 
untenanted world. 

Be this as it may, however, the past and present 
condition of the globe during mans habitation of it 
show the continued existence and maintenance of this 
awful meteor as a physical fact ; and not only this, but 
the Almighty has so connected Himself and the acts of 
His providence, as related in His Word, with "thunder's 
dread sound," that we are warranted in looking upon it 
not only as 2i physical power in His hands for executing 
the purposes of His providence, but as a great moral 
and religious power, — an instructor to the people of this 
world so long as the present dispensation shall last. If 
it were not so, why, may we ask, is it that the sound of 
thunder always reminds us of the Almighty } Did any 
one ever hear it without thinking of Him, — even the 
most thoughtless or stupid } I question if any one ever 
did. There is something in us that instinctively pro- 
claims it to be "the voice of God," as it is called by the 
Psalmist, who devotes an entire Psalm (the 29th) to the 
consideration of it There is no other sound like it; 
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neither the roaring of the sea nor the bellowing of the 
tempest in its wildest fury comes near to it ; even the 
sound of artillery, which most resembles it, has not the 
same dread roll. There is something human and arti- 
ficial in the loudest cannonade that man can create ; but 
in the thunder there is a direct appeal to the super- 
human: i,e.^ to the existence and agency of a power 
which, as it is greater than any human contrivance, so it 
produces a sound more appalling than anything that is 
connected with the ordinary sounds heard in our planet. 
That awful roar appeals to every sense, and says in lan- 
guage that cannot be mistaken, // is God wlio speaks: 
it is God that maketh the thunder, who is reminding us 
of His presence in His own world, where He is too 
often forgotten or ignored. He is breaking the ordinary 
silence of nature to speak to all of us. Hark ! 

Thus I cannot but think there is a general impression 
designed by God to be made by His celestial artillery 
whenever it is heard, — to make us feel that there is a 
God : that there is an unseen power above, and beyond, 
and around us, even in the midst of us, whether we like 
to acknowledge Him or not, — ^a power before which we 
are utterly helpless, and dependent, and passive ; which 
we cannot resist, or control, or prevent, or escape from, 
but must humbly submit to. 

The same feeling is produced, in another way, by 
pestilence, even in the minds of medical men. I have 
heard this feeling expressed by one of the most eminent 
and gifted men that ever adorned the noble profession 
of which he was the chief in this country. When 
moving about, as he did in 1831, in a crowded cholera 
hospital, among the dying and the dead, he said that 
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accomplish His purposes, whether those purposes are 
great or small ; whether to sink or disperse a fleet,* or 
to take away a single life. The Lord " has His way in 
the whirlwind and the storm," as well as in the lightning- 
flash, and neither can do anything without His control 
who made them. In truth all nature is full of God ; and 
the poor untutored Indian is not in error in this respect 
when he sees Him in the cloud and hears Him in the 
wind, — in soft summer air, indeed, as well as in the 
wildest storm ; the only difference being that man's 
attention is aroused by the former, while the latter 
escapes his notice. 

But we are not left to mere conjecture in reference to 
the moral aspect of thunder-storms. The manner in which 
God identifies Himself with their phenomena, as related 
in the Scriptures, distinctly proves the Divine intention 
to produce by them such an effect upon the human 
mind as to lead men to recognise His presence and 
power in such phenomena. 

Thus, the immediate and complete control of the 
Almighty over them is shown where the prophet Samuel 
is directed by God to call for thunder and rain, in order 
to impress the people with a holy fear of Him and the 
authority of His prophet This being done by Samuel, 
he is immediately answered from the heavens ; and it is 



* A remarkable instance of providentixd interference in the dispersion of 
Admiral Hoche*s fleet by a .terrific storm in Bantry Bay, on December 22, 
1796, when attempting to invade Ireland, will never be forgotten by the 
Protestant people of that country, who have ever regarded it as a most 
signal and striking instance of the providential agency and voice of the 
Almighty for the protection of His people, saying to them, as He did to 
the King of Israel of old, "This thing i« from Me." 
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said, " The Lord sent thunder and lightning that day." 
Accordingly the effect produced is stated : viz., " All the 
people feared the Lord and Samuel." (i Sam. xii. 17. 
18.) They felt at once that it was God who answered 
them from " His secret place of thunder," and the mora! 
effect was instantaneous as the lightning flash and its 
accompanying peal. True, this was an answer to prayer, 
and therefore it might be said by sortie to be a deviation 
from the general laws relating to such phenomena. 
There are no grounds whatever for such a supposition. 
The miracle consisted only in the adaptation of the 
general law to the particular case or occasion : it was 
ordinary lightning and thunder, but it was used as a 
moral instrument for accomplishing God's purpose to- 
wards His people at the time, assuring them of His 
presence and entire control over such phenomena at 
all times. So that in future they could never hear a 
thunder-storm without associating it with the Almighty, 
who thus proclaimed His sovereignty over it 

On another occasion we read of the destruction of the 
army of the Philistines by the same agency. When they 
attacked the people of Israel, while Samuel was engaged 
in offering burnt-offering, "the Lord thundered with a 
great thunder and discomforted them, and they were 
smitten before Israel." (i Sam. vii. 10.) Here the same 
tremendous weapon was used by the Almighty without 
being asked for. It came as a timely succour to His 
people, preventing the possibility of their imputing it 
to natural causes only, or to chance, although it was but 
ordinary lightning and thunder ; leading them, as in 
the other instance, to associate such occurrences with 
the direct agency of the Most High. 
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But what shall be said of the grandest display of all 
in which this meteor is exhibited in Scripture — at Mount 
Sinai ; where the voice of God spoke the law in actual 
words of thunder, while the mountain burned and was 
enveloped in lightning, filling the people with such 
terror that they besought Moses (who himself, as the 
Apostle tells us, quaked or trembled with fear) that 
those words should not be repeated to them, and that 
they should hav£ no more mighty thunderings and 
voices ! The beautiful lines of the Poet well describe 
the scene as it is given in the Scriptures : — 

** The Lord of might, on Sinai*s brow 

Gave forth His voice in thunder, 
While Israel lay on earth below 

Outstretched in fear and wonder. 
Beneath His feet was pitchy night. 
And at His left hand and His right 

The rocks were rent asunder." 

The Scriptural description is plainly that of a thunder- 
.storm on the rocky summit of Mount Sinai, accompanied 
by a voice which spoke in accents of thunder, so as to 
be heard by the people six hundred feet or thereabout 
below. 

"And all the people saw the thunderings, and the light- 
nings, and the noise of the trumpet, and the mountain 
smoking: and when the people saw it, they removed, 
and stood afar off. And they said unto Moses, Speak 
iliou with us, and we will hear : but let not God speak 
unto us, lest we die." And then follows the moral effect, 
** Moses said unto the people. Fear riot" (i>., with a 
slavish terror) : " for God is come to prove you, and that 
His fear may be before your faces, that ye sin not." 

In the recapitulation of this wonderful scene by Moses 
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proves. Why, but with the intention of producing a 
great moral impression upon the people, and teaching 
them, not only on that occasion but for the future, that 
they heard the voice of God not in distinct accents 
indeed, but as a general testimony to His power and 
presence in the world He has created. 

In like manner did God break up and put an end to 
the bitter controversy between Job and his friends by a 
thunder-storm, out of which He spoke to them. It is 
evident this storm had been gradually gathering and 
approaching them while they conversed; so much so 
that the subject of thunder-storms and control over 
them was suggested, and became a chief topic in the 
address of Elihu just preceding, who most likely saw it 
approaching. Rain was probably the precursor of this 
storm. Accordingly Elihu says (Job xxxvi. 27), "He 
maketh small the drops of water : they pour down rain 
according to the vapour thereof." Here the darkness 
increases, and he continues (ver. 32) : "With clouds He 
covereth the light ; and commandeth it not to shine by 
the cloud that cometh betwixt." A peal of thunder is now 
heard, and he proceeds, " The noise thereof showeth con- 
cerning it '* [j.e, the cloud). Elihu is now awe-stricken, 
and exclaims (ch. xxxvii. i), "At this my heart trembleth, 
and is moved out of his place." Another and louder 
peal is heard, and he calls Job's attention to it. " Hear 
attentively the noise of His voice, and the sound that 
goeth out of His mouth;" and now a universal burst of 
thunder takes place, and Elihu, in wonder and admira- 
tion, exclaims, " He directeth it under the whole heaven, 
and" (as flash succeeds flash) "His lightning unto the 
ends of th^ earth." The peals of thunder following the 
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lightning are remarked. "After it" (i>. the lightning) 
" a voice roareth : He thundereth with the voice of his 
excellency; and He will not stay them" (i>. the lightnings) 
" when His voice is heard " {ue, the thunder peal is not 
the conclusion or end of the storm, though it follows the 
lightning). 

The moral effect or conclusion produced on Elihu's 
mind is thus described : " Great things doeth He, which 
we cannot comprehend." "With God is terrible majesty. 
Touching the Almighty, we cannot find Him out : He 
is excellent in power, and in judgment, and in plenty of 
justice: He will not afflict. Men do therefore fear Him." 
Here the Almighty approaches, and speaks out of the 
thunder-storm and whirlwind .accompanying it, and 
breaks up the conference in a voice of thunder, saying. 
" Who is this that darkeneth counsel by words without 
knowledge ? " and in the magnificent address that follows, 
refers to the subject of the storm of which they had been 
witnesses. " Canst Thou send lightnings, that they may 
go and say. Here we are } " If ever there was an 
instance of the assertion of His immediate control and 
command over every flash of lightning or peal of thunder 
accompanying it in our heavens, it is here ; and the 
sublime accompaniment of the storm to the Almighty's • 
address while speaking, is sufficient evidence of the 
moral result intended to be produced, a result which 
Job himself immediately expresses in his never-to-be- 
forgotten words that follow the conclusion of it : " I 
have heard of Thee by the hearing of the ear, but 
now mine eye seeth Thee " {t.e. realises Thy presence) ; 
"wherefore I abhor myself, and repent in dust and 
ashes." 
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There is only one more instance in which God's 
presence is identified with the sound of thunder, and that 
is in the New Testament. In John xii. 29, in reply to 
the request of Jesus to His Father, ** Father, glorify Thy 
narhe," a voice came from heaven which said, " I have 
both glorified it, and will glorify it again/* This voice 
was spoken in accents of thunder. The people said it 
thundered ; yet Christ Himself calls it only a voice. " This 
voice," He said, " came not because of Me, but for your 
sakes : " i.e, not to comfort Me, but to convince you that 
I am the Christ, the Eternal Son of God. That this 
was miraculous, there can be no question ;• but still the 
reply was given in thunder, as at Mount Sinai. The 
Jews held, indeed, that among the sundry and divers 
manners by which God spake to His people after the 
Prophets had ceased to speak, was what they called 
Bathcoly or " the daughter of a voice ; " and that in thus 
revealing His mind to His people, God made use of an 
angel to do it. Hence the different expressions of 
opinion upon this occasion; some saying that it thundered, 
others that an angel spake to Him. Both, it is probable, 
were the truth. God the Father spake by the ministra- 
tion of an angel, accompanied with thunder. The same 
intention or purpose appears here as was exhibited at 
Mount Sinai, — to awe the minds of the hearers, as well 
as to call their attention to what was said. 

Enough, however, has been said to show that thunder 
and lightning are not only actually instruments of God's 
power and providence physically, but emblems or sym- 
bols of His majesty and accompaniments of His glory, — 
as St. John tells us in Revelation iv. S, and viii. 5, when 
describing heaven itself. He says, "There wiere lights 



. .ii^Mcii and religious point of view, as sj: 
ctcd witli tlic presence and power and pi 
hovah in our world. 

Let us also see in it a picture of that I 
lich, though beautiful, and grand, and hoi} 
id good in itself, is not only unable to save 
isparing in the destruction of those who tru 
covenant As well may they commit themsc 
laded to the mercy of the thunder-tempest a 
for salvation. When thus used it can only 
id destroy. The man who takes the law of 
s hope and guide to heaven, is like the trav< 
efers the forked lightning for his guide 1 
stead of the soft and peaceful moonlight 
3rks of the law shall no flesh be justified, 
cist between the covenants of Mount Sinai an 
Ion have been well shown by St Paul, in Het 
I — 24. The one is clothed in majesty, storm a 
:ss, danger and terror, insecurity and condei 
e other in calm, and peace, and brightness, 
id safety. To this shelter the Psalmist, too, 
his inimitable picture of a thunder-storm in th< 

nth Pcalm A r. 



WORLD OV AIR. 93 

sitting upon the floods, David represents God to us as 
closing by the application of this power to the salva- 
tion of His people. The storm rolls away, and a still 
small voice is heard. "The Lord will give strength 
unto His people ; the Lord will bless His people with 
peace." 
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above three thousand distinct species of these known, 
besides innumerable varieties of each species. What a 
vast crowd then have we here of aerial inhabitants, all 
made with one great design and therefore on the same 
model as to general shape and form, though differing 
immensely both in size and peculiarity of construction 
in other respects, but all intended to sail in the same 
great sea above, all adapted for rapid motion through it, 
and with wings to propel them ! Birds are, in fact, the 
fish of the air, even as fish are the birds of the ocean ; 
neither could change places with the other it is true, 
both being formed with a special reference to the element 
in which they are to move, but the analogy between 
them is perfect. The entire construction of the bird 
anatomically, indeed, proves this special design in their 
case the more closely it is examined ; certain peculiarities 
of construction are perceptible, without which, even 
wings would be useless appendages : they might have 
them, indeed, but could not use them. Hence the 
possession of wings by man would be but a small instal- 
ment towards his flying ; the entire arrangement and 
structure of his body must likewise be taken into ac- 
count, and be altered in the same direction. 

The bony frame of flying birds, for instance, is 
peculiarly light, when compared with their body, or that 
of any other animal, and the bones themselves are 
hollow. The muscles connected with the wings, for the 
purpose of beating the air downwards (which requires 
most power), are one-sixth part of the weight of the 
whole body ; whereas, in man, the muscles are not one- 
hundreth part so large proportionally. Air-vessels in 
the interior enable birds to blow out the hollow parts 
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of thctr boAes, aad inflAlc them vfaeo the)* wufa to 
tloKcnd tkwiy. or to rise more swiftly, or fluat in tlic 
air The tlupc (rf their body, too, b equally wdl 
a<]a[rtcd for flight : formed liked the prow of a vessel 
in front, rising by » gradual swellii^ to its bulk, and 
falling off in an expanded tail to keep it buo}-aiit; i 
and at the same tinw act as a rudder in a roiufoM | 
capacity, — Tor riiing and falling, as well as directing 
their course to cither side. To this may be added, 
the direction or inclination of the feathers, and their 
uvcr-Iapping in the line receding from the head, or j 
direction of the flight, which would otherwise be ruffled | 
and torn from them by the resistance of the air. The < 
jicculiar shape of the wing, too, which is broad nt 
the bf'dy. and narrow at tht: end, enables them to cleave 
the air rapidly, without too great a resistance at the 
extremity, — this and the construction of every separate 
feather, which unites strength and lightness in a manner 
that no human skill has ever succeeded in imitating, and 
marks out the bird as specially intended for the yielding 
element in which it is to display its activity, reveal the 
perfect skill and wisdom of its Creator in such a manner 
us to strike the most thoughtless who examines it. 

Many of the tribe of birds, however, enjoy the 
pleasures of the other great element as well, and spend 
:t great portion of their time on the water, or in diving 
beneath it. In this they resemble the flying fish, which 
■iccasionally dive upwards into a strange element. But 
uvcn those birds called aquatic possess the power of 
flight likewise, so that the number of the winged crea- 
tion that are shut out from the airial world is ver>- 
itmall, the greater part, indeed, enjoying the wide range 
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of air, and ocean and land, without any limit but 
climate. And even that is superseded in the case of 
migratory birds, which follow the climates of different 
countries in their flight with undeviating punctuality, 
as we ourselves do in pursuit of health or enjoyment * 
There is no part of Creation, indeed, where freedom 
and happiness would appear to be enjoyed so perfectly 
as in the world of air, no life so enviable, considered on 
the whole, as the life of a bird The mere power to 
fly must be in itself a sensation of exquisite pleasure, 
conferring as it does, the power of rapid and unimpeded, 
and almost unlimited motion, on those creatures who 
possess it, — a sensation in which all animals (almost), in- 
cluding man, appear to delight. The life of a bird 
must be as a fairy tale which one has often dreamed 
of, but never realized, and awoke with a pang of dis- 
appointment, to find himself still bound to the solid 
earth. The entire freedom from restraint . which is 
experienced in the flght of a pigeon or a swallow, to- 
gether with the instantaneous exercise of mental volition 
and bodily freedom, or the power to go at a minute's 
notice whither you wish, even to the ends of the earth, 
must be something almost Divine in its enjoyment. 
That birds have volition and minds sufficient to direct 
them in their various flights, who can doubt that has 
observed their habits, notwithstanding the saying of a 
celebrated naturalist, ** How can an animal have intelli- 
gence whose eye is half as big as its head } " But though 
the intelligence of birds may be of a lower order than 
some other animals, it is not so low as some have 

* See Appendix to First Heaven. (2.) 

H 
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imagined, while it is sufficient for their purpose There 
must exist in their minds, at all events, the desire to 
transport themselves to any particular spot of earth they 
wish, with lightning speed. They cannot but experience, 
in doing so, an exulting sense of power and freedom, as 
they rise aloft to the clouds, to float there either calmly 
and silently or, like the lark, to pour forth their sense 
of it in a gush of song, while every beat of the flapping 
wing that cleaves the viewless, and to others, yielding 
element around, assures them of their entire control 
over it. They cannot but feel, too, as they look around, 
that tliere is an expanse of boundless freedom, a refresh- 
ing bath in which to plunge, and gambol, and sport, — 
now performing varied feats of skill, as swimmers do in 
the water, — now poising themselves above the clouds, 
motionless and still, and with outspread but slightly 
quivering pinion, — now diving suddenly through hun- 
dreds of fathoms of the liquid substance around them, 
appearing to drop like a stone till they are within a few 
feet of the earth, when the outspread wing again arrests 
their fall, — again to shpot upwards towards the heavens 
with a joyful burst of song. Who could believe that a 
lark does not enter into the spirit of all these feats, 
though in a much lower degree, as well as the silent 
intellectual watcher, man, far below who beholds them ; 
or that, though the lark may not derive as muck, he does 
derive an immense amount of exquisite enjoyment from 
the powers he possesses ? 

Look at that swallow, now darting like an arrow from 
a bow, or cleaving the air like a flash of lightning with 
its rapid wing; or the hawk, or the albatross, sailing 
proudly down the wind, with every feather and pinion 
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spread like a ship in full sail at sea ; look at the vulture, 
or the monarch of all — the golden eagle, — ^soaring far 
above the clouds, in those solitary regions frequented 
alone by himself, where he floats on with the most 
perfect and king-like tranquility, the golden sun on 
which he gazes illumining his wings. 

Meantime the smaller birds below have their own 
peculiar pleasures in this, to them, delightfuL element. 
Though their journeys are but comparatively limited, 
yet the same delightful feeling of the power of volition 
and motion pervade this species, whose more rapidly 
beating wings carry them not less speedily and safely, 
but to yonder leafy grove, or spreading branch where 
they have built their nest, or lofty tree-top where the 
thrush sits at morning and evening, and calls in thrilling 
tones to his mate, when both dart off together wildly 
as though animated by one spirit, — a spirit as buoyant 
as the air that supports them. Surely if ever there was 
a representation of the happy existence of a spiritual 
being, it is exemplified in the life of a bird. Those 
tenants of the ethereal world, in which they live and 
move continually, — whether we look at their brilliant 
eye, their graceful form, their glorious plumage, their 
fleet wing, their speedy flight heavenwards, or the pure 
region they inhabit, — remind us of those bright spirits of 
whom we read in Holy Writ, and whom we have every 
reason to believe men will one day resemble, when, with 
lighter bodies, we too may dart from one sphere to 
another with a speed to which the flight of the swiftest 
bird is but as the crawling of the snail. 

But there is another class of the inhabitants of- air, 
more strange and wonderful in form than these, whose 
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gauzy wings, and glowing colours, and humming flight, 
and almost infinite number, bewilder the mind that 
attempts to classify them or follow them in their aerial 
flights. I mean the vast winged insect creation, the 
lives of many of whom are purely aerial, mounting into 
it at their birth, and never leaving it till their death. 
The variety of form which these possess is indescribable. 
Among them it is true there are some which may be 
ranked among the torturers and blood-suckers of the 
animal races beneath ; some also which carry a poisoned 
dagger ever ready to wound. These must be ranked 
among the rapacious birds of prey, — ^the evil angels of 
that pure region. Yet though there are some that have 
the form of the dragon, there are others with that of the 
angel ; and when the structures of all are examined, 
their flight followed, and their habits ascertained, they 
present to the admiring lover of nature an equally 
perfect adaptation of the aerial world to their state of 
being ; all of which rejoice alike in it, from the gay 
butterfly that spreads its scarlet wings in the sun, to the 
blue dragon-fly or sylphide that unfurls its gauzy pinions, 
or the little bee that, like a grain of dust in this great 
world, has been seen, as a great naturalist informs us, 
speeding by itself across the British Channel, and when 
far out of sight of land, directing its course to the shore, 
humming merrily as it flew. 

Surely, then, the aerial world is not an untenanted 
one : is not an uninhabited desert, where no life is seen. 
If it supplies man with the breath that is in his nostrils, 
it does the same for ten thousand times ten thousand 
millions of other beings, and supplies them with sources 
of delight as well as life. It is no solitary ocean where 
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no ship may be seen passing. What shall we say of 
those myriads of migratory birds that, far above in the 
higher regions of the air, press forward in the shape of a 
V, — others differently arranged, but each having their 
leader in the van, — speeding onward over vast oceans 
and continents, keeping in those altitudes where clouds 
are piled in fleecy mountains, and from which they durst 
not descend for days, but are ever on the untiring 
wing? Thus these bird-ships are ever traversing the 
blue depths of our aerial sea, their sails are ever spread, 
and their paddles or oars are ever out ; and, looking at 
it as the Great Creator did when He caused the birds to 
fly in the open Armament of heaven and pronounced it 
very good, it may truly be said that its pathless fields 
are as full of life and motion as the earth itself. 

A few more great purposes or designs in this air-world 
now meet our view in conclusion : viz., our atmosphere, 
or first heaven, is specially designed for the conveyance 
of light, Iieaty and sound. Without air there could be no 
diffusion of light, and the silence of death would reign 
here, combined with the coldness of the Arctic regions, — 
such conditions, in fact, as are in all probability fulfilled 
in the case of our airless satellite, the moon. By the 
medium of the air the sunlight is scattered or diffused 
over the world, and not only in the one direction in which 
it comes ; the landscape is softened, and the sudden ap- 
pearance or departure of light melted into soft twilight, 
and adapted for the eye, which abhors sudden change, 
and thus' a beauty is flung over the morning or evening 
landscape and scenes of earth which they would not other- 
wise possess : the blue hazy mountains, or the softened 
splendour of the sea, the strong foreground fading away 
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in the distance, would be things unknown to the human 
eye, and the painter's art and skill in imitating them 
would be unrecognised and unappreciated. 

But this is not all: by this wondrous envelope not 
only is the sense of sight gratified, but our feeling, — 
in fact the comfort of our existence depends on it. 
Through the medium of the air alone it is that we 
obtain the warmth and heat that the sun gives out, and 
without it his rays might shine on us in vain ; by its 
density near the earth it produces a heating or calorific 
effect, when the sun has warmed it, as though we were 
plunged in a warm bath. Were it reduced to the tenuity 
it possess at fifteen thousand feet above the earth or sea, 
we should find ourselves amidst Alpine glaciers and 
perpetual snow, not to speak of other inconvenient 
eflTects upon our breathing. 

But this kind of covering regulates the temperature of 
our planet, as doubtless, similar ^rial coverings do those 
of other worlds which we see, — now conveying a warmth 
which we could not receive without it, now tempering a 
heat under which we might expire but for the friendly 
protection of its clouds and mists. These latter, indeed, 
form one of the most extraordinary features of this asrial 
world, and bring it before us as a mighty forcing pump, 
continually drawing up the ocean waters to the heights 
above, to pour them down again in fertility and blessing 
on our heads, to supply our rivers, and fountains, and 
springs, and lakes with fresh water distilled above, instead 
of salt ; and thus form a perpetual circle, an ebb and 
flow of watery tides between heaven and earth — "the 
waters above the firmament and those below it" — now 
condensed by electricty into those bright and fleecy 
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masses that float high above us, laden with thunder and 
lightning, rain and hail, — those vast woolpacks which are 
but electrical batteries whose fury we so often experience, 
now bursting in thunder, now distilling in soft showers 
and dropping in gentle rain upon the otherwise dry and 
parched regions below. How this is all effected is still a 
mystery ; that it is in some way connected with electrical 
action we know, but beyond this we know but little. 

But our aerial world has another quality, certainly not 
the least important of all we have already mentioned, 
and with this we shall conclude. I mean the power of 
ccmveying sound. What is sound ? Sound is but the 
disturbance of the fluid called air, into waves or undula- 
tions proportioned to the violence, and extent, and 
intensity of the disturbance. One single word spoken 
in the air is like a stone cast into the water ; the rippling 
waves of air laden with sound fly out on every side, and 
strike the tympanum, or nerve of the ear, conveying the 
particular vibrations that the word spoken causes, and 
thus speech reaches the brain and the mind. And so is 
it with every other sound in nature, from the thunder 
that rolls in the heavens, to the song of the thrush or 
the robin that sits on the spray ; from the roaring of the 
tempest, to the soft accents of the human voice ; from 
the pealing of an organ, to the humming of a bee, — ^all 
the sweetest music that ever floated on the wind owes to 
that wind itself that it has any voice or sound at all : 
were it not for it a death-like silence would prevail. 
But, through the agitation of this wonderful medium, 
the thoughts of men are conveyed to each other ; 
through it the fountain of knowledge is unsealed, and 
gushes forth to the world ; through this the harmonies 
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of heaven are maintained on earth, and the music of 
the spheres becomes a notable reality. What should we 
do without such an appendage to our globe ? No speech, 
or voice, or language would be heard, — ^but utter silence ; 
no soft music with its dying falls and plaintive strains of 
harmony, no child or friend's familiar accents and well- 
remembered tones living through the memory of a life, 
and enabling us to recognise them when, after long 
absence, their countenance and appearance have been so 
changed that our eyes are deceived, and we should never 
know them otherwise ; but here the other sense comes 
to the rescue : there is a changeless spell about the 
sound of the voice which at once assures us of their 
identity, when all other traces of it are gone ; it has 
lingered with us when they departed from us, and has 
returned to our memory now they have come back. 
And it is the atmosphere that has done it, — it is the 
aerial canopy over our head to which we are indebted for 
it. How gracious this provision then, how wonderful 
this first heaven, — the porcl^ or portal to the second and 
third, — the first great ante-chamber to the palace of the 
King of kings ; equally worthy of our contemplation 
by day or night, — when the sun lights it up with his 
glory, or the moon and stars look down on us through 
its dark blue depths ; in calm or storm equally sublime ; 
when enthroned as it is by the Creator Himself, who 
has His way in the whirlwind and the storm, and the 
clouds are the dust of His feet ; or when calm and pure, 
the Christian gazes upward through its purple expanse, 
and seeks through its open door to pierce the heaven 
of heaven itself, and get a glimpse through the starry 
hosts far above, of his own distant and longed-for home. 
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We may except here the superstitious credulity which peoples 
the world with ghosts, and the charlatanism that presumes to 
call up the spirits of the departed without any warrant for it. 
But faith in what is revealed must be distinguished from 
credulous superstition in what is not revealed ; and strange to 
say, generally, the most credulous and superstitious people 
have been the most determined unbelievers in the invisible 
world revealed and made known to us in the Scriptures. The 
idea of invisibility or the power of man to make himself in- 
visible or visible at pleasure, has always been a traditional 
belief in many nations, and in Britain was for centuries a 
received doctrine among the ignorant and superstitious. Thus 
a fern-seed, gathered at the right time, with certain charms, 
was believed to have the power of conferring invisibility on 
the possessor. Shakespeare says, accordingly 

** We have the receipt of fern seed : 
We walk invisible." 

How much Ignorance and charlatanism had to 3o with such 
foolish tradition is seen in the origin of this superstition, which 
it is considered was owing to the belief (then received) that 
the fern had neither seed nor blossom, as neither could be 
detected by the eye (the seed not being noticed on the back) ; 
and therefore that these must necessarily exist in an invisible 
state, except once in the year ; and at a particular time when 
they were to be sought with the hope of obtaining something 
very precious. And accordingly, in this instance, to the in- 
visible fern-seed itself was attributed the power of rendering 
others who possessed it invisible, like itself. Sometimes, it 
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is said, the involuntary possessors of fern-seed rendered them- 
selves invisible without knowing it ; and a story is told of a 
farmer, in Belgium, who going out one evening to look for a 
foal which had strayed, received some of the seed which fell 
from the fern into his shoes. On returning home to his family, 
and entering the kitchen, he was surprised to find that his wife 
and children did not appear conscious of his presence ; so at 
length {to test ii) he exclaimed in a loud voice, " I have not 
found the foa! I " On his uttering this, the whole family ap- 
peared terror-stricken ; and he perceived evidently that he must 
be invisible to them. He accordingly began to think there 
must be some fern seed on his person without his knowledge ; 
and feeling something like small shot in his shoes, he sat down 
on a chair and took them off, when he immediately appeared, 
to the consternation and amazement of his family. 
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A CURIOUS and interesting example of the vast distances 
traversed by migratory birds came under the observation and 
experience of the writer. 

For many years, as a child, he was intimately acquainted 
with a stuffed specimen of a large sea-bird, termed the Imber, 
or Great Northern Diver, about the size of a goose, which was 
in the possession of his father, — the late Sir Philip Crampton, 
Bart. This bird was shot in 1818, in Sligo Bay. When taken 
up it was found to have an Indian arrow infixed in the neck. 
The original wound had closed round the arrow and cicatriced, 
and so tightly that it could not be removed without incision. 
The arrow, which was of bone, tipped with copper, was broken 
short off: probably by the stru^les of the bird to free itself 
from it ; but the point had passed through the skin of the 
neck, leaving about six inches in all, or three at either side. 
On examination of the arrow, and comparing it with those in 
the Museums of Trinity College and the Dublin Society, it 
was identified as having been made and used by a tribe of 
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Indians inhabiting the shores of the Athabasca Lake, in North 
America. This Lake lies between the 6oth and 70th parallel 
of latitude. 

The conclusion therefore was evident and irresistible, that 
this bird must have traversed the enormous interval that sepa- 
rates the Athabasca Lake from Sligo, with the arrow in its 
neck, implying a distance of not less than a thousand leagues ! 
Having short wings and a heavy body, and not being a very rapid 
flyer, it could not of course have accomplished such a journey 
without frequent rests, — especially with such an impediment to 
its flight : but this only makes that flight the more wonderful. 
What mysterious power urged and guided it onward, notwith- 
standing all difficulties and dangers, in one direction, from the 
first chance wound received from the flyiiig arrow of the Indian, 
to the shot of the Irish double-barrel in Sligo. 

The authenticity of this curious fact of natural history is 
undoubted : the bird having been exhibited in Sligo, publicly, 
by the gentleman who shot it, for several days. In the year 
1864, however, the present writer, wishing to ascertain what 
had become of the bird, wrote a letter to a Dublin paper (The 
Evening Mail\ describing the circumstances, and asking for 
information. To his great surprise he received a letter from 
the gentleman who shot it ; but not any information as to what 
had become of it. 

The following is a copy of a portion of that letter, which 
describes the particulars of its capture and its exhibition in 
Sligo : — 

"Strand Hill, 

^^iZih January, 1864. 

"Dear Sir, 

"I have been in Dublin for some days 
past, and have read your letter of the 23rd inst. I am the 
man who shot a bird with an Indian arrow in its neck, in the 
year 1818 or 1819. 

" My boat was anchored in the stream between Coney and 
Oyster Islands, where I used to stay to shoot water-fowl passing 
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to the strand. We saw two large birds seaward, in the channel 
called Belgar, between Coney Island and Rossy point, near 
the Metal Beacon. They were near each other, and on going 
down one of them dived and got up at a very long distance 
from us. The bird with the arrow made no effort to escape, 
and I got quite near enough, — within thirty or forty yards, — 
when I shot it The arrow must have been a long time in its 
neck. The skin was healed, and so hard the arrow could 
not be pulled out. We had it in the Island Home two or three 
days, when Mi-. Charles Henerj- got it from my father to take 
to Dublin, where he was going next day, to have it stuffed. 
I cannot now recollect what became of it ; but in this way we 
lost sight of it. If I get any information of its existence, I 
shall have much pleasure in communicating it to you. 

" I am, dear Sir, 

" Yours faithfully, 

" G. W. Meredith, 
" To Rev. Josiah Crampton, 
" Killesher, 

"Florence Court, 

"Co. Femiagh, 

" " P.S. — In your letter received this morning, you say Mr. 
Henery claims the honor of having shot the bird for his father, 
but in doing so he is in error. What he says, however, of its 
having been exhibited in Sligo, is quite right. His father got 
the bird from my father. Coney Island is a large place, con- 
taining three or four hundred acres, at the mouth of the Sligo 
harbour. The Island Home is a mansion where members of 
my family have always resided. 

" G. W, Meredith." 



The wTiter has since been informed that the bird was pre- 
sented by Sir P. Crampton, to the late Lord Combermere, for 
his Lordship's Private Museum of Natural History : but he 
has not yet been able to discover it 
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The following lines were written by a near relative of the 
writer, in reference to this interesting and beautiful anecdote 
of natural history : — 

*' On a Great Nothem Diver ^ shot in Ireland^ and found to have 

an Indian arrow through the neck. 

** I stand in fancy on the plains 

Beyond the Atlantic's furthest flow, 
Where stretch the Indian's wild domains 
To regions of eternal snow. 

'* There stalks the moose, there prowls the bear : 
And now, when winter's reign is o'er, 
The birds with clamour fill the air, 
And seek their wonted haunts once more. 

** Now o'er the desert's vast expanse 

The wandering savage tracks his game : 
His weapons rude, — a bow, — a lance ; — 
But matchless in his practised aim. 

*' See how the startled birds arise 

From yonder lake. Now try thy skill ! 
Home to its mark the arrow flies. 
And quivering strikes, but fiuls to kill. 

" Conscious of pain and urged by fear, 
The Imber's flight has known no check. 
Is this a dream ? The bird is here : 
And see, — the arrow in its neck I 

** A thousand leagues by sea and land 
The wounded bird the arrow bore ; 
Then fell beneath the sportsman's hand, — 
A trophy from a foreign shore. 

'*The Indian arrow, framed of bone 

With copper tipped, reveals the place 
Where range upon their deserts lone 
The savage Athabasca race. 

** Oh, wondrous gift ! to gird the earth, — 
To follow in its course the sun ; 
From frozen regions of their birth 
O'er all the fertile earth to run. 
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" Vel heaven its gifts on all bestows, 
To meet the evils none can cure ; — 
The power to fly from ill lo Ihos/ ; 
To Btktn, — courage to endure. 

"Methinksin this poor bird I find 

A type of one transhxed u-ith giicf, 
Who leaving former joys behind. 
Flies o'er the world lo eeek relieC 

" No change of scene Ihe woimd can heal, 
Tho' time perchance may ease the Emart ; 
Vet still condemned through life to feel 
The arrow nutkling in the heart. 
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CHAPTER I. 



INFINITE SPACE. 



" Snatch me, ye whirlwinds, iar from human race. 
Tossed through the void illimitable space." 

Pope. 



Tp^HE subject of the Second Heavens divides itself 
naturally into two parts: (i) The .Heavens, or 
the infinite region of space in which the heavenly 
bodies are located and move ; and (2), those bodies 
themselves, — constituting the world of stars or suns, 
planets, comets, nebuloe, aerolites, and all other material 
objects that are therein, — ^visible or invisible to us. 
I,reaving the region of life, warmth, beauty, and sun- 
shine, comprehended within our own terrestrial atmos- 
phere, or first heavens, we now enter upon a different 
scene ; and my readers are invited to accompany me in 
imagination, not only out of the world we inhabit, but 
beyond the protective serial covering that is connected 
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with it, — out into the comparatively dark and cold and 
cheerless, but still beautiful, regions of infinite space. 

There is something peculiarly solemn, and indeed 
awful, even in the idea of this first step out of the golden 
sunshine and blue sky of our cheerful world of life, into 
the profound and starry depths of the dark infinite beyond 
it It is the thought of infinite extension, perhaps, that 
awes the mind. So long as we are within the limits of 
our own world, whether on land or sea, or even in the 
air, we are still conscious of a definite boundary to each 
and all ; and this, to finite beings, suggests a different 
sensation or train of thought. It matters not how great 
may be the extent of an ocean, — such as the Atlantic, 
for instance: if we know (as we do) that there is a 
boundary to it somewhere, even though we cannot see it, 
— a shore which our vessel will at length reach, if we 
only have patience, — we look upon it differently. And 
so with the air. It matters not that in mounting 
through it (as in a balloon) we cannot perceive any 
boundary between it and space, it is sufficient to know 
that to us, at least, there is one ; and that although to 
the eye it seems as though there were no impediment 
to our ascending to the moon or the stars, there is a 
safety point at which we must stop : there is a celestial 
as well as a terrestrial barrier in nature, beyond which 
we cannot go ; and from which, when we have reached, 
we must return and descend to earth again. And the 
knowledge of this, gained by experience, alters the 
character of our sensation, — giving a feeling of definite- 
ness and security, quite different from the contemplation 
of infinity. The air thus viewed becomes merely an 
appurtenance of the earth, — a part of terrestrial (or 
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perchance celestial) mechanism attached to it, — and is so 
felt to be. But be space what it may in its own nature, 
one step into it beyond the limits assigned to us, and 
the awe and solemn grandeur of infinity breaks upon us. 
We feel now in an endless, shoreless ocean, — a gulf 
untraversed by man ; uncrossed, save by the wing of 
angel, and save as we have been enabled to look from 
our own world out into it, unknown to us. 

We might perhaps realize this sensation if we could 
imagine that the entire of space was air, of a uniform 
density with our own ; and that a balloon might be 
navigated through it to any distance ; so that a man 
might go upon a voyage to the moon or a planet, as 
he now does to America or Australia. The sensation 
of such a voyage, if possible, represents the difference 
between the infinite and the finite, as a subject of con- 
templation. It is however providential that such voyages 
are not possible ; and that the Creator has set a limit to 
human presumption and exploration beyond the pre- 
cincts of this planet: or we might have frequently to 
record the perishing of many, lost in the dark depths of 
space above us; and to deplore the fate of many an 
aerial Livingstone, bound for the real " mountains of the 
moon." 

But happily for us we can traverse this wonderful 
region without exposing ourselves to such dangers ; and 
quietly seated at our fireside, or looking out through our 
telescopes on some calm summer eve, we can navigate 
the depths of space in comfort, and sound its starry 
profundities without peril or inconvenience. But curi- 
osity would lead us now, in the first instance, to ask. 
Whereabouts is the boundary (if there be any) between 
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L as there is between 
atm(3sphere ; and, if so, at what distance 1 
i^ it to be looked for, and what of the n. 
itself? As it is not possible for us to ap 
many miles of this ideal boundary, or tc 
nature of space as we can air, observat. 
means must determine this question. 

Observation of the barometer, when can 
through the air, shows us, it is true, a grad 
in the density of our atmosphere as we i 
regular proportion for ever>'' mile; so that 
calculated that at this rate, if it continues so 
air would cease to exist at about fifty mik 
surface of the earth. If this were the case 
question, then there could be no doubt as to 
definite boundary is ; and the certainty that 1 
boundary was something quite differeiity whi< 
been accustomed to call, for want of a be 
space, — generally considered to be a vacuum 
days : i^,^ such as is found under the exhaust 
of an air-pump, — an infinite extension of not 
researches of modem science however, and 
servations, have not onUr «-*- 
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terference. It might indeed be prevented from extending 
itself beyond certain bounds by the Divine fiat ; but 
that it should cease altogether in consequetice of its ex- 
treme rarification from extension^ is not in accordance with 
the principles of sound philosophy or science, respecting 
the nature of matter ; which, as it is capable of infinite 
divisibility^ is also capable of infinite extension: and 
therefore, though inappreciable by us, there is no reason 
for not believing that the entire of space, called inter- 
stellar (as that medium is in which the stars and 
planets are placed), may not be composed of the very 
same material as our, own atmosphere y only (being ex- 
tended infinitely) of such a tenuity as to be inappreciable 
to us, even by the aid of the most delicate and the finest 
instruments ; but nevertheless retained by the Creator at 
a standard-point of tenuity beyond which it should not 
go, and which would render it a medium best suited for 
the great and infinite ocean in which the bright stars 
and suns and planets have to fioat, and derive their light 
from it as they move onward in their courses. 

Now astronomical observation alone, in one particular, 
has shown the fallacy of the old plausible theory that 
appeared at first to be sustained,— of the entire and 
sudden cessation of atmospheric air at a certain point, 
said to be from forty-five to fifty miles from the earth's 
surface. The entrance of meteoric bodies into our 
atmosphere is attended invariably by their combustion. 
They take fire from their rapid passage through it, 
which offers a resistance to their progress sufficient to 
produce this effect 

But the heights of numerous aerolites have been 
taken ; and the distance at which the combustion of 



^.,.vic Liic l)arv)nii.'tcr is here. lUit it in:i\' 
"iMiU that air is cxtc!Klrd so far as 200 mi 
tenuity; }'ct, at all events, as the metcon 
fire //// tJicy reach this pointy then the fac 
boundary to our atmosphere at least here 
lished. By no means, we reply. It is q 
that air may truly exist far beyond this ide 
thus marked by the meteoric bodies, or e 
infinity ; but of too great tenuity to ca 
in the meteor, till it had come to the 
where the density and resistance were s 
produce the effect ; although even tliere \ 
would be so slight as to be inappreciable exo 
a test. 

The doctrine therefore of a fixed line of d 
or a sudden boundary between our terrestrial ; 
and the r^ion of space, is, as I take it, n« 
proved^ but the probability lies in the opposit 
as we shall see by another test ; and that a 
(whatever be its nature) the old idea, that 
vacttiitn, or mere emptiness^ is quite untenable. 

And here, as in the former instanrp ^ 
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stituents of our own atmosphere* existing at these 
heights. So the evidence of other celestial bodies, of a 
different class, — of the very opposite, indeed, to the first 
as regards solidity, being the lightest bodies that we 
know of in the heavens, — afford a testimony of a different 
kind ; but not less important, as bearing upon the same 
question, — viz., the existence of some resisting' medium 
in the interstellar spaces : I mean comets. There are a 
vast number of these strange bodies, whose nature or 
purpose in creation we know but little of, obtaining but 
a transient glimpse of most of them, when, phantom- 
like, they depart into the depths from whence they 
came, many of them never to return to our wondering 
vision. Of all the heavenly bodies they are the greatest 
enigma; but nevertheless close observation has turned 
them to some account, and in nothing more interesting 
than the curious evidence afforded by one at least of 
them, — of the existence of a resisting aether, or medium, 
in the depths of space through which it passes. 

This comet (called Encke's, from the name of its dis- 
coverer), unlike many of its companions, is a regular 
member of our solar system. It takes no flight of thou- 
sands of years from the sun after its perihelion, but 
steadily and quietly pursues its comparatively minute 
orbit of three and one-third years, approaching the sun 
at its perihelion to within 32,000,000 of miles (plunging 
within the orbit of Mercury), and again receding from 
him at its aphelion to 387,000,000 miles, or beyond the 
orbit of the asteroids ; but obeying the laws of gravity 
as regularly as any of the planets, so that it has 

• Oxygen and hydrogen. 



Its at sunset. How wonderful llic-ii its o 
ic [;reat Newtonian law, which, notwithstand 
id flimsey yossamer-like body through whic 
in be seen, it so readily acknowledges ! yet i 




aality it is that it becomes the indicator of 1 
ation we require respecting the medium in 
.oves. It is an unquestionable fact t'^''* "' 
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justly concluded, retarded not by the attraction of any 
other body, but by the resistance of the medium in 
which it moves. A perfect vacuum, it is true, might 
have been imagined previously in the case of the planets, 
because their density would render the presence of so 
rare a fluid inappreciable ; but ^feather propelled by a 
great velocity might render obvious the existence, or 
rather resistance, of an aetherial medium or fluid, which 
would not be perceptible in the motion of a cannon ball. 
Accordingly a close scrutiny revealed the fact of a 
positive retardation of Encke's comet, from encountering 
some resisting medium in space ; and the effect of which, 
from its first discovery until now has been considerable, 
has been measurable, and has actually diminished the 
time of the comet's revolution above two days. 

The effect of such a resistance would be, by destroying 
a part of the projectile force, to cause the comet to 
approach the sun, and thus have its periodical time 
shortened ; and the ultimate effect must be, unless coun- 
teracted by the attraction of some other body, to bring 
the comet nearer to the sun at every revolution, until it 
finally is plunged into his incandescent mass. Although 
the resistance is so slight that many thousand years may 
be required to accomplish that catastrophe, yet if nothing 
intervened to prevent it the result would be certain : but 
meanwhile other causes are at work in the heavens to 
prevent such result. It is easy to see that the effects of 
such a resistance may be counteracted by the attraction 
of one or more planets which it may pass iri its sweep 
in returning to the sun ; that such is (in respect of this 
comet a fact) in the arrangement of the Divine mechanism 
of the heavens generally, there is every reason to believe : 
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but what of the larger and denser bodies in the heavens ? 
They afford, it is true, no evidence whatever of the 
existence of such a medium, or of any resistance; but 
it is evident that this arises simply from their greater 
density, and the great tenuity of the interstellar atmos- 
phere which renders any resistance to their motions 
inappreciable by observation. But, nevertheless, if the 
theory be correct, or if it be a fact that there ij a resist- 
ing medium, the same principle ivhich would draw the 
light and fiinisy comet into thf sun would apply to 
every planet in the heavens, and every solar system 
where a planet moved. Though the time of the final 
catastrophe would be protracted for an inconceivable 
period in the ca-se of such bodies, it would tell at last 
even upon them, and they too would share the fate of 
their lighter companions. That fate would only be 
postponed : they would be doomed, though not yet des- 
troyed. But it is not so, as observation has proved ; and 
a beautiful counteracting system of celestial mechanism 
prevents it effectually. 

The great Newtonian law of gravity, — which provides 
that every body shall be attracted by another body 
within certain limitations, depending upon their mutual 
density and their distances, — has provided a wonderful 
system in the heavens of balancings and disturbances 
(called perturbations), by the attraction of other bodies, 
which effectually prevents the possibility of such catas- 
trophies. Of this we have a remarkable instance in the 
path of the moon, whose circuit round the earth is at 
one time so much nearer to us than at another, that her 
path, if it were described, would be represented neither 
b}- a perfect circle, nor an ellipse or oval, but by a wavy 
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elliptic outline, as though she were (as indeed she is) the 
subject of contending powers, — the earth now drawing 
her to itself, and now the sun operating as a counter- 
balance : so between the two giants she pursues her 
course, — now yielding a little to one, now to the other. 
No sooner has she accomplished her descent to the earth 
than she begins her ascent again to the sun ; thus, like a 
good ship carrying a light at her bow, she rides in safety 
over the contending* waves of gravity, and ensures to us 
a continuance of her mild lustre during her apparently 
unsteady voyage. And so in like manner does the earth 
perform her voyage round her primary, and so every 
planet in the heavens. A system of perturbation and 
compensating forces is established, that permits the 
planetary bodies now to descend to Zero, as though they 
were about to sink into the sun and be destroyed ; and 
now to rise again, as though they had never fallen. All 
this, which is well ascertained, prevents the possibility of 
collision in the heavens by any of the bodies there, from 
any cause ; and brings before us a perfectly adjusted 
system of counterpoise, as effectual as a similar system 
is made to be by the ingenuity and wisdom of man, — ^as 
seen in some great steam-engine, when by counterpoising 
powers and weights the destruction of the machine is 
prevented, and safety ensured : one (speaking humanly), 
be it remembered, is the invention of man ; the other, 
of God. And if it be admitted that in the former case 
intelligence, design, and calculation, are necessary to 
attain the object, so must it be in the latter ; and the 
perturbation of every star and planet in the heavens 
presents an analagous system of Divine intelligence, 
design, and precision, from the Great Source of all intel- 
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lectual powcFj of which man is at best but the fdeble, 
but still the true, exponent and representative, — ^bearing, 
as he undoubtedly does in this respect, the image of 
his Creator. 

To carry this system of celestial mechanics out, it will 
be only necessary to adjust accurately the densities and 
distances and projectile radocities of the heavenly bodies, 
in due proportion to each other. This done, and the 
result would be, what indeed we know it actually is: 
viz., perfect order and security, perfect beauty, perfect 
peace in the heavens, without the possibility of a col- 
lision or a catastrophe. Now, then, we have a glimpse 
of the heavens as regards the order conspicuous therein ; 
and if we write upon all these wonderful balancings and 
adjustments the one word " INFINITE," — how over- 
whelming the thought! — how must it add to our con- 
ceptions of the grandeur of the scene ! Behold crowds 
of golden suns pursuing their way ; and silvery planets, 
with their attendent moons, moving on in perfect order 
and silence, like a mighty host marshalled together ; each 
performing its appointed course, and dealing out its 
measure of attractive power to others or receiving it 
itself, with perfect precision and without fail : stars, 
planets, comets, nebuloe, clusters, — all steering their own 
way through the vast abyss, without ceasing or striking, 
without an error in their course of a hair's breadth ! 
What material is here for the thoughtful mind of man ! 
— what food for the mathematician, the philosopher, and 
the Christian ! To the latter indeed, — who sees reflected 
in those silent worlds, yet speaking in every movement 
the glory of their Maker, — a glittering volume is un- 
folded, every page of which is not only instructive, but 
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intensely interesting ; and when he is acquainted even 
slightly with its grand and simple truths, he only wonders 
that the mathematician or the professional man of science 
should have had so long a monopoly of its glories. He 
feels that such knowledge should be the property of 
roery man, who, in the words of the inspired Prophet, is 
invited to contemplate it in the following significant 
apostrophe : " Lift up your eyes and behold Who hath 
created these things, that bringeth out their host by 
number : He calleth them all by names by the great- 
ness of His might, for He is strong in power; and not 
one faileth." 

But returning to the consideration of the nature of 
space itself, it would appear then that so far from 
being a vacuum (as formerly believed), it is a plenum, 
full of matter, — which, however great its tenuity, it 
is probable not only exists within the bounds of our 
solar system, but extends through infinity. Of what it 
is composed can never be known by man for certain ; 
but its existence being detected in the interstellar spaces, 
conjecture may lead us to believe naturally that it is not 
very different from the very atmosphere we breathe in a 
denser form, — in fact, is but a continuation of it, ex- 
panded through infinity : and this indeed is the verdict 
which modem science seems to have pronounced, so far 
as rational conjecture is entitled to any weight The 
recent marvellous discoveries by the aid of the spec- 
troscope, as to the materials of which the stars and 
planets with their several atmospheres are composed, 
have led to the magnificent conclusion that the materials 
of the entire universe are tfie same^ only differently dis- 
tributed, and in different conditions of being. Whether 



...^ (constitution of the planet Mars, for i 
I)'. (_n identified with that of tlie ICarth in ever 
and his snow-clad continents, his ice-boun» 
moving clouds, and sea-green oceans, attestet 
by the eye through the telescope to be in all 
what they seemed, have been demonstrated 
more wonderful instrument that succeeded i 
spectrum of Mars now proves beyond all dou 
possesses an atmosphere, the constituents of 
identical with our own. And so, in like man 
as spectroscopic observation has extended, it is 
be the case with every planet and every sun ; 
star in the heavens, and every atmosphere th« 
are but repetitions of our own sun-star, ourse 
our atmosphere and oceans;* with some vari 
true, in the number and proportion and arran^ 
the constituent, as also the particular creative 
which they have arrived, — but still the same as t 
constituent ; no substance which can with 
called fiew being yet discovered. 

Now, wherefore is this wonderful agreement o 
in all material bodies in the heavens, whIrV« i-< 
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our vision, still sends back through the spectroscope the 
same strange story, — silica, carbon, oxygen, hydrogen, 
nitrogen, sodium, iron calcium, copper, nickel, zinc, mag- 
nesa, barum, phosphorus, sulphur, and other substances, 
— all of which we are familiar with here, either in a solid, 
fluid, or a gaseous state ? — whence comes this strange 
identity, if it be not the fact that there is not only 
nothing new (as Solomon says) under the sun, but in 
any sun or star, — nothing new in the heavens or on the 
earth ? Nay, that thfe very material in which these solid 
or flaming bodies in all their apparent variety float and 
move, is the very substance from which they derive their 
own being,* or from which they have been created or 
formed : viz., the material with which space is filled, — 
that thing which we used to call space^ emptiness^ nothing ; 
but which may with more truth be termed atmospheric- 
matter, — the material of which every body in the heavens 
is composed through infinity. 

True, the atmospheres round suns and planets are 
dense, as round our earth ; and in some cases are par- 
tially solid, as in our sun, round whose fiery body it is 
generally thought speed countless millions of aerolites, 
constituting the sun-dust (as it may be termed) of our 
great luminary, or portions of his atmosphere solidified 
in innumerable planetary bodies of various sizes,*!* — the 

* In agreement with this is the remailcable statement of the Apostle in 
the Epistle to the Hebrews, where he says (Heb. xi. 3), " Through faith 
we imderstand that the worlds vrett franud {KOTfiprio^iui ue,^ formed^ 
arranged, compUUd) by the Word of God, so that things which are seen 
(i.e,, the worlds referred to) were not made of things which do appear." 

t While writing the above, the intelligence has arrived of the re- 
appearance of Vulcan, believed to be an intra-solar planet, having its orbit 
within that of Mercury. This body, it will be remembered, was seen by 
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there bv their irravitN', which attracts it to tl 
well as by their rotation and rapid progress on 
the ocean in which they float, constantly n 
the resistance of that medium, and the spec 
they move through it If this be the case, 
subject of space with an interest it had n« 
will serve to explain many a problem thi 
be solved by other means. Here perhaps w 
in this supposition, the basis of the unduls 
of light : not a substance, but a force or en 
into action by the vibrations of the unive; 
phere, as sound is called into being by the 
of a denser form of it here. Here, too, wo 
plained that which has been the subject o 
unprofitable and vain conjecture : viz., the 
source of the infinite supply of light and 1: 
sun, and all the countless millions of stan 
himself, are burning and blazing on every 
for ever, without any intermission, or appai 
of supply or support If the medium in ^ 
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exist is the source of that supply, there would be a 
solution to the difficulty. They have infinity to feed 
their fires : there is no danger, therefore, of their being 
extinguished. They are not lights themselves, but 
light-receivers, — "light-bearers," as our sun is justly 
termed in Scripture, — if the ether in which he swims is 
the undulating light which we receive, and which he 
dispenses: invisible and dark and cold, till collected 
round, and agitated, and chemically united with him, as 
a vast receptacle for light and heat Then, in this view, 
space is but hidden light, — a concealed and infinite 
ocean of fire, — breaking out and appearing on every 
star and planet that, newly-formed, is constantly added 
to the dominions of the Creator, and reflects His glory. 

It may be thought that the tenuity of the interstellar 
atmosphere would be such that its gravity could not be 
ascertained. Yet it would appear that, whether correctly 
or not, it has at least been calculated; and that the 
quantity of it which our earth would displace by her 
bulk has been computed to weigh but 250 lbs., and 
1,000 cubic miles of it would weigh but seven grains. 
But this would rapidly be altered in the case of solar 
and planetary atmospheres gathered round their cir- 
cumference as they rush onward through space. Our 
own sun, for instance, it is calculated, is moving on, in 
an unknown and vast orbit of his own, at the rate of 
500 miles in a minute ; and although his course through 
it would not be perceptibly retarded, yet an accumulation 
of the matter of space must take place around him as a 
consequence; while the vast power of his own gravity 
would attract oceans of fresh matter continually on to 
bis suriace,— 4ncreasing Its density enormously in the 

K 
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The contact of the various gases (a 
oxygen is conspicuous in our own atn 
doubtless also in space, while the sun it 
dence by the spectroscope of vast quantities 
would generate an infinite and continuous 
Meanwhile the gravity of all the planets 
him (the influence of which is felt sem 
exhibited by our great luminary in the 
spots answering instantaneously to our mag 
here) would keep up and help to sustain the < 
on his surface by a system of reciprocal mag 
which indeed is already sufficiently apparent 
of our own earth. 

Thus the existence of an atmosphere c< 
the same materials as our own, in the dept 
may be rationally conjectured ; while the 
existence would explain the hitherto insolut 
of the feeding of the sun-fires. 

But that which would happen in the case 
could only be applicable partially to the soli< 
bodies. The same gathering of the atmosph< 
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which constant cataracts of atmosphere are poured from 
the regions of space. The motion of the earth, it is 
true, through that medium, both in her doubly-onward* 
progress and by her rotation, may produce (and probably 
does) many of the magnetic and auroral phenomena 
which we behold, and many other effects perceptible in 
our altered temperature and seasons. But more than 
this cannot take place, the cold and solid planet resisting 
it ; and by its gravity only accumulating and condensing, 
it around it, without causing combustion. 

Were the earth indeed not thus solidified, the^ame 
effects would be produced upon it as are found in the 
sun, or in any planet in a fluid or gaseous state : would 
present, but a burning glowing mass. How far this is 
the case with some of the larger planets, such as Jupiter 
and Saturn, is at present the subject of interesting spec- 
ulations by modem astronomers, some of whom suppose 
them to be in their present stage in a molten state, like 
smaller suns, and consequently uninhabitable. I cannot 
but think, however, that it would be premature to de- 
cide upon so important a matter, upon the amount of 
evidence as yet given upon it, in the case of such distant 
bodies. But the great question still remains for inves- 
tigation, whether in a molten or a cool and solid state, 
and is applicable to suns and stars as well as planets, — 
viz., whether their atmospheres are not composed of the 
aggregation or accumulation around them respectively, 
of the aerial or otherwise medium in which they float, 



* It must be remembered that the earth has not only her own proper 
motion onward in her own orbit round the sun, but likewise partakes of 
the onward progress of the sun, which carries her with him through 
space. 
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with i^rcat clearness and power by 
Assuming the clastic medium in w 
number of suns and planets are mov 
regions of infinity, and deriving their a 
it, he is enabled by a simple rule to calc 
. atmosphere of any one of them ; the 
accumulation depending upon not mere 
of any one^ but the resultant of the counte 
of others/** which are sharers in or f 
wonderful atmosphere, — "breaking it," ai 
terms it, perpetually. 

Thus, taking the mass and atmosphen 
(which we are already acquamted with) as 
knowing the amount of its appropriation 
from the general stock, and the relative 
the masses of the earth and the other mi 
solar system, the atmosphere of any one of 
he maintains, may be calculated with( 
When this h}rpothesis is tested in the case 
pheres of some of the planets with the res 
observation, it b at all events found to agre 
able manner with the farfe -i— - ' 
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wonderful glimpse of the material world, — " The Second 
Heaven, or World of Stars." Looking only at the medium 
in which they move, that medium would be to the stars 
what our air-medium is to us, — ^their life, their breath, 
their very existence ; without which they would be 
instantly extinguished, and also their inhabitants perish, 
— without which no light-waves would pass from star 
to star and planet to planet, rippling in tides of glory 
against the surface of the island worlds of space that 
plough through its depths. Without it the universe 
would be cold and lifeless, as well as lightless; the 
regions of space, instead of being (as they now are) 
lighted by millions of sparkling fires and filled by the 
broad blaze of countless suns, or illuminated by the soft 
reflected light of planets, with stars of every colour and 
hue of glory, would present but the blackness of dark- 
ness for ever. If space was not itself^ in some way, at 
once the medium and fountain and source of light, the 
brightest sun that ever shone would not extend a ray 
of light beyond its own surface; and the region of 
space, notwithstanding its millions of Ughts, be perfect 
darkness. 

In this view of the matter, the importance of the 
doctrine of the unlimited extension of a light-bearing, 
or light-originating, atmosphere, like our own, through 
the universe, cannot be overrated. How it could have 
remained so long unthought of, and the critical con- 
sideration of it so entirely neglected during the last 
half century of unexampled philosophical inquiry, is a 
matter of astonishment to Mr. Williams, who regards 
it as the '' most important and fundamental inquiry in 
the whole range of physical science ; " and accounts for 
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established by Dr. Wollaston, in his rem; 
.>n the atomic theory, in which he assertc 
must be a definite boundary to our atmc 
that theory* "The high character and i 

so eminent a philosopher doubtless occas 
Mr. Williams, "the unquestioned accept 
theory and conclusion upon a subject to ^ 
that period cared, or were competent, to e 
closely ; but nothing in these days will i 
without the strictest scrutiny." How far sue 
tigation will confirm or overthrow Dr. Wollast 
remains to be seen. 

But the notion of a universal luminife 
pervading space is not now, for the first t 
known by Mr. Williams. Neariy all astronc 
recognised its probability for the last half ce 
it was put forward strongly by Dr. Whewe 
The undulating theory of light, indeed, which 
seded the Newtonian theory of emanation, req 
such luminiferous, all-pervading medium; t 
the identity of that medium with the very i 
in which we are plunged ourselvpc --^ 
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advanced before so clearly and boldly as by Mr. 
Williams. In the theory itself, indeed, I cannot but 
think may be perceived the dawn of a new era as 
regards astronomical research; and with it the fullest 
exhibition of the glory of Him who hath created all 
things perfectly, and to whose glory even this — the 
dark and silent depths of infinite space— can testify. 




INFINITY OF STAGE. 

£ pass now to the consideration < 
of the medium called space. 1 
means simply ''without end/' is 
ideas from which a finite Being like man shi 
receive it as difact that cannot be disput 
conceive its possibility; but follow up th 
finite extension he cannot, nor is it proba 
created Being can. Whenever we attempt i 
find ourselves involuntarily imagining a bot 
but when we have reached that boundary, \ 
it, the question presents itself again and ag; 
that which is beyond it? for we cannot b 
there must be "a beyond to it, and ever 
boundary, and so on, for ever; until, as 
it, the head reels, and the imagination sin 
before the thought It cannot be sustain 
powers of description equally fail, whethei 
applied to time or extension of space or mc 
(or duration) and space, indeed, viewed in 
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as doubtless the angel Gabriel and others of those 
glorious Beings had, in their journey from its distant 
regions to and fro from their habitations to this planet 

But though we ourselves can have no possible expe- 
rience of it, our imagination may, in some degree, picture 
such a journey ; and this has been done by one of the 
most imaginative and ablest writers of the past century, 
who describes not only the appearance of such a flight 
through starry space, but the probable effect produced 
upon a poor finite creature under such circumstances. 
I refer to Jean Paul Richter, a celebrated German 
Philosopher of the past century, who pictures such a 
journey in language the power and sublimity of which 
seems all but inspired. It is entitled, "A Dream of 
the Infinite as it reveals itself in the Chambers of Space " 
(quoted and translated by De Quincey partly from 
memory). 

"God called up from dreams a man into the vestibule of 
heaven, saying, * Come thou hither and see the glory of my 
house ; ' and to the servants that stood around His throne He 
said, 'Take him and undress him from his robes of flesh, 
cleanse his vision, and put a new breath into his nostrils : arm 
him with sail-broad wings for flight ; only touch not with any 
change his human heart, — the heart that weeps and trembles.' 
It was done : and with a mighty angel for his guide, the man 
stood ready for his infinite voyage; and firom the terraces of 
heaven, without sound or farewell, at once they wheeled away 
into endless space. Sometimes, with the solemn flight of 
angel wing, they fled through Zaharah's of darkness, — through 
wildernesses of death, that divided the worlds of life. Some- 
times they swept over firontiers that were quickening, under 
prophetic motions, towards a life not yet realized ; then firom a 
distance that is counted only in heaven, light dawned for a 
time through a sleepy film. By unutterable pace the light 



v.... iiuiii akir, tluit hv a 

tiiat bv invstcriuus combinations, built up ti 
wp.osc an hitnivcs. whose arc Invays, — horizon 
rested— rose — at altitudes, by spans that seem( 
infinitude, 

" Without measure were the architraves, pasi 
the archwa3rs, beyond memory the gates. Witt 
that scaled the eternities above^ that descended t( 
below. Above was below, below was above, to thi 
of gravitating body : depth was swallowed up in 
mountable, height was swallowed up in depth unl 

"Suddenly, as they thus rode from infinite 
suddenly, as thus they tilted over abysmal worl 
cry arose that systems more mysterious, worlds 
other heights and other depths, were dawning, y 
were at hand. Then the man sighed, shuddere 
his overladen heart uttered itself in tears ; and he 
I will go no further, for the spirit of man ache 
infinity. Insuflferable is the glory of God's housi 
down in the grave, that I may find rest from th< 
of the infinite; for end I see there is none.' 

*' And from all the listening stars that shone a 
one choral chant : * Even so it is : angel, thou knt 
is,— end there b none that ever yet we heard c 
there none ?' the angel solemnly demanded : ' ant 
sorrow that kills you ? * but no voice answered, tl 
answer himself. Then the angel threw ud h\^ cr] 
to thp VtA***'"- - 
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produced," conveys to the mind, perhaps as far as any 
human description could picture it, a faint idea^ so far 
as it could be received by a finite creature, of infinity : 
viz., that THERE IS INFINITY OF SPACE. Beyond t/Mt 
science cannot go. And even tAat single idea in itself 
is overwhelming — overpowering — ^to the mind of a crea- 
ture. The magnificent flight of the angel and his com- 
panion (as here drawn) through endless constellations, 
now suggests another important reflection : " Is there 
then a corresponding infinity of stars as of space ? If 
it were possible for us to travel on for ever through its 
regions, is there any part of them where cofistellations 
of suns, and blazing clusters of stars, and rolling planets 
and ghostly comets, and milky nebulse, and fiery aerolites 
would not be found ? Arguing from what we see and 
know, the probabilities are strong that as there is endless 
space^ so there are endless worlds and endless matter to 
occupy it {i,e,, composed of it) ; and that there is no part 
of the universe where it would be possible to go where 
such material objects would not be found, — where He 
who formed and is still ever forming worlds innumerable, 
does not behold the work of His hand. The doctrine 
that space is but the material for building worlds, as 
already shown, would confirm this amazing probability. 
But we pause here for a moment to breathe, over- 
whelmed by the flight we have had. Here are the 
dominions of the Almighty, into which we have but 
taken a single step over the threshold of the ** Second 
Heavens," and feel ourselves all but lost, — annihilated. 
Here are its heights, and depths, and lengths, and 
breadths : who shall measure them } 
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THE STARS. 

jT/^EAViNG the consideration of infinite sj 
^^si turn our attention to the nature oi 
that are to be found there^ 
The heavens, although presenting a pei 
and tranquil sight to the unobservant, to the 
astronomer exhibit a busy and active scen< 
motion being its first and prevailing element,— 
we ourselves {i.e., our planet) contributes not ; 
chief or apparent motion of all the stars be 
by the rotation of the earth on its axis. 1 
this aside altogether, it may be truly affirmed 
is not an object that meets the eye in the hi 
is not in incessant, restless, continued, and ra{ 
Fixed as the stars appear to be in their con 
so that their shape and conformation never 
the eye, the results of modem science te 
they are not so : their apparent fixednes: 
entirely from their vast distance, which rei 
proper or separate movements imperceptib 

the nlanpfe '^ ^ 
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for every star, but an aggregate motion of the entire 
cluster or firmament: i,€.^ when the former are to be 
classed as firmaments^ which the spectroscope has re- 
vealed not to be the case in all instances, — many of 
them being but gaseous masses of matter. But the 
result of a glance at the heavenly host, to a practised 
eye, under any circumstances, reveals a scene of universal 
movement, — ^sun balancing sun, and moon moon, and 
planet planet, and doubtless system system ; while 
the command for all is Onward: never cease ! 

Much of the interest of astronomy is derived from 
the investigation of these movements of the heavenly 
host, — especially interesting to the mathematician ; but 
without any mathematics, the general knowledge of them 
is interesting to any man. Let us then, taking each 
class separately, direct our attention to those bodies 
that are most numerous to the eye when we look at the 
heavens. These are what have been formerly called, 
and are still called for distinction sake, " The Fixed 
Stars;*' but which are, as we have already remarked, 
no longer to be considered as fixed or motionless. The 
first question which arises is. What are they ? To 
this astronomy replies^ without any hesitation, — As to 
their nature, they are suns, one and all : they look, it is 
true, to the eye, but scintillating sparks; but they are 
actually suns, resembling our own huge star which we 
call the sun ; which, vast as it is, appears but a sdn- 
taiating spark to others, and in actual magnitude, it is 
believed, is far inferior to many that we see. Of their 
nature or composition we Aall speak hereafter ; but at 
present we may remark, that, whatever they arc or may 
be, they form the chief features in the heavenly land- 
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scape. They seem to be, by their numbers, the great 
representatives of the material creation. Other forms 
and strange shapes there are to be found in the depths 
of space : but these are the chief ekmml, so to speak, 
in the licavens ; and as to number, innumerable. The 
number of stars, indeed, to be seen on a bright night 
with the naked eye, is by no means innumerable ; and 
numerous as they appear, may be easily counted, 
and have been, — the utmost that can thus be seen not 
amounting to more than 5,000 or 6,000 for the entire 
hemisphere ; and therefore half that number for the 
hemisphere that belongs to us, which is all that can be 
visible to the eye at one time. Not so, however, when 
the telescope is brought to the aid of the eye : then, 
indeed, they become past counting; and the number 
which we imagined when we looked up without its aid, 
becomes then a reality, — an infinity of stars breaks 
upon the sight. Calculations, it is true, have been made 
as to the probable number, including even the telescopic 
stars : but such calculations can only be an approxi- 
mation in reference to particular districts in the heavens, 
respecting which it may be affirmed there cannot be less 
than a certain number ; but beyond this all is conjecture. 
And as to the millions that now lie altogether beyond 
the reach of the most powerful telescope, what can be 
affirmed ,' 

According to Argelander, the director of the Obser- 
vatory of Bonn, stars of the seventh mi^nitude, which 
are always invisible to the naked eye, comprise 13,000 ; 
the eighth magnitude, 40,000 ; the ninth, 142,000. The 
total number of stars visible in the heavens, according to 
the strictest calculation by the aid of Sir William 
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HerscheFs forty-feet telescope, is given as more than 
twenty millions : but there is little doubt that this 
is but an approximation to the truth, and that these 
numbers are far below the real ones* It will be 
seen, too, that the richness of the heavens in stars is 
very unequal in different parts. The bright zone, 
known as the milky-way, containing, according to Sir 
William Herschel's calculation, eighteen millions; while 
Chacormac's more recent investigation makes it seventy- 
seven millions,'^ The superiority of modem telescopes, 
however, accounts in a great measure for the discrepancies 
in the calculations of astronomers. Even Sir William 
Herschel's forty-foot telescope, powerful as it was, 
could not compete with many instruments of a smaller 
size in the present day, setting aside Lord Rosse's 
greater telescope as an exceptional case. But there is 
as much difference between an inferior telescope and a 
really good one, as there is between the naked eye and 
a telescope of even moderate pretensions: and there 
are few sights indeed more wonderful or striking than 
the transformations produced by looking first with the 
naked eye at some groups or clusters or constellations 
of stars, and then with a telescope of even moderate 
power, at the same object. Such an instance is afforded 
in the constellation Gemini, or the Twins. Here the 
naked eye can perceive but six stars ; but point to the 
same spot a telescope of six inches, and no less than 
30,205 stars appear, of the thirteenth magnitude alone: 
but the entire space revealed here appears a mass of 
luminous points; and doubtless were a still more 

* Guillemin. t lb. 
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powerful instrument to be applied, the eye would discern 
at depths all but infinite myriads of stars of smaller 

magnitude* 




A pan of the cauMlliiiioD Ceiai 



througb the tclocope. 




Most of the stars visible to the naked 
1 eye may be easily known and recognised 
I by any attentive observer, by the popular 
classification into constellations or clusters: 
I, viz., the groups into which they seem to 
uworteaere. ^egoiyg thcmscIves to the eye of man, — 
who, from the eariiest a^es of the world, have traced 
out the fanciful representations of men, birds, beasts, 
and creeping thirds, in the shapes which they assume. 
These groupings, which form a kind of key to the 



* " Gdllemia Lockyct." 
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astrographical knowledge of the starry heavens, and 
which are spoken of by the sacred writers, and even 
(some of them) mentioned as early as the book of 
Job, are of more importance than being merely a 
guide to the knowledge of the stars. Every child is 
familiar with some of them which catch the eye at 
once, such as Ursa Major, the Great Bear (or as it is 
sometimes popularly termed, the Plough), which is the 
guide by which the Polar Star may be found. Then 
there is Orion and his belt, containing thousands of 
brilliant stars ; and also the huge Nebula so well 
known in the Sword-handle. Then there is the cele- 
brated cluster of the Pleiades, the supposed seat of the 
central sun, both of which are mentioned in the Book of 
Job: likewise Cassiopaea and Andromeda, — the latter 
containing a strange misty nebula, as yet unresolved, and 
seeming by the analysis of the spectrum to be ckiefy 
gaseous. Those which are sufficiently conspicuous, most 
people, who take even the slightest interest in the 
subject, have seen and are familiar with. There are 
however numbers of others much more difficult to find, 
and which require the experience of years and a prac- 
tised eye to recognise. But, it may be added, there is 
no employment more delightful, or that repays one 
more, than thus tracing out the strange configurations 
and apparent associations visible even to the naked eye ; 
but with the aid of a telescope, even of moderate power, 
the interest will be greatly increased. There is some- 
thing peculiarly satisfactory in identifying a star or a 
cluster or a constellation with those depicted on a good 
map; and it is to be regretted, indeed, that often the 
representations on the maps are not always as faithful 

I. 
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M they ought to be. Bat notwithstuiding al! the hdps 
that have been provided for this purpose, it is wonderful 
how few have attained the kaowlcdgc of these con- 
stellations ; and fewer still the relations of their grouj^- 
ings, of which it may be truly aHinncd, that, in the 
case of many, they are not the mere faodful sug- 
gestions of explorers, or a human arrangement for their 
con%-cnicnce, but fin many instances, at least) a Divine 
and r^a/ mysterious relationship existing between star 
and star of many a group, which intimates that they 
have been placed in that relationship or configuration 
urit/t an express intention and purpose, as evident as in the 
case of the members of our own solar system. That 
this is indeed the case, the discovery and close scnitjny 
of what is called the proper motion of individual stars 
has brought to light. This discovery is nothing new ; 
and to Sir William Herschel, the most indefatigable 
of observers, must be ascribed the first positive proof of 
the proper motion of the stars, educed from observation 
of what are called now the binary systems, or systems 
of two stars, one revolving round the other. 

These systems of revolving suns, for such they are, 
which are to be found among what are called popularly 
double stars, — i.e., when what appears to the naked eye 
as a single star resolves itself into two stars with the aid 
of the telescope, or when even with the naked eye two 
stars appear in close proximity to each other. Formerly 
their juxtaposition was thought to be merely owing to 
their visual position with reference to one another, as 
r^ards the line of sight, or their perspective ; but to 
the sagacity of the greatest of astronomers, and the 
accuracy of his observations, is due the rejection of the 
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old hypothesis (at least in a vast number of instances), 
and the wonderful truth demonstrated of actual physical 
connection between the members of these binary systems, 
in accordance with the great Newtonian law of gravi- 
tation by which they were found to be governed, and 
which revealed the magnificent result of sun revolving 
round sun. And instead of the casual scattering of 
stars, as it were sown broadcast in the heavens, and 
immovable, it was demonstrated that at a distance 
almost inconceivable from our own system, innumerable 
suns and systems of suns existed, rising from binary to 
more numerous and complicated systems, each revolving 
round the other with motions of really vast swiftness, 
such as is found in our own planetary system ; but from 
their distance, as well as the gigantic size of their orbits, 
appearing to us to move with slow and majestic move- 
ments, and doubtless carrying with them their own 
planetary satellites, invisible to us from the distance, 
and their inhabitants (if any) enjoying, by reason of 
their strange position, the enlightenment of two or more 
suns as the case might be. 

This discovery of the binary system was but the 
suggestion to that of larger and more complicated 
associations. Accordingly, the idea was verified by the 
discovery of triple, quadruple^ and quintuple systems, 
until at length, still rising, crowded systems of suns 
appeared, where hundreds, even thousands, of stars are 
found congregated and compacted in so small a compass 
that their proximity can not properly be attributed to 
the effect of accident. On computing the chances indeed 
of such an accidental congregation in such clusters of 
suns, there would not be one chance out of a million in 
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but this, again, in the case supposed, is 
millions uj>on millions of other similar 
combinations. Thus viewed, the heavens a 
astronomer quite a different aspect from tha 
would to a casual and ignorant observer, and 
chance broad-cast scattering of star-seed ab( 
apparently accidental proximity or gatherinj 
ters might occur, as would be the case in un 
of com, he sees an intelligent and intentiom 
grouping, from the binary fairs of suns upi 
most crowded clusters. He is enabled to pc 
motions, and even calculate their mighty 
ascertain their material relations to each othe 
their cottjunctions and separations ; to tell, wl 
form or different, the direction of their coun 
drift on in space,* as the snow flakes are driven 1 



* Star^drift^ or coramanity of proper motion among the r 
lations and groups of stars, has been ably pointed out by I 
in his admirable work, <* Other Worlds than Ours." This 
motion, or each separate star drifting in the same dtrtcUon^ tl 
ent rates of motion, owing to their different distances, inc 
Proctor conceives) a phjrsical connection between these n 
group. A remarkable instance of this is afforH^vi ;« ♦»♦. 
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or circle in the whirlwind, — ^to tell what star belongs to 
another star^ or system or cluster^ and is as firmly bound to 
it as our own globe is to our own sun. He is enabled to 
solve the mystery of many a strange shape and form 
called a constellation^ and once supposed to be accidental^ 
and only so called because as a group it caught the eye ; 
but he will be able to tell you that, in many instances 
at all events, the arrangements were designed ; and 
there exists not merely an optical^ but a real physical 
connection by the great law of gravitation, between the 
members of many a constellation and many a glowing 
cluster, united as an astral family in the heavens. How 
this enhances the interest with which we look at the 
heavens can easily be understood. The difference will 
be as great (to illustrate great by small things) as that 
which would be experienced in looking at a waste field 
of scattered weeds, or a flower-garden divided intc 
parterres, where grow flowers of every hue, giving 
evidence of an intentional and relative arrangement 
of beauty and colour and form, and designed with ali 
the skill of our best horticulturists. The impression at 
once of intelligent design and arrangement running 
through the various starry combinations in their won- 
drous orbits, becomes overwhelming, and is certainly not 
the least of the charms which the astronomical aspect of 
the heavens presents to the intelligent and thinking 
mind. 

About a century ago not more than twenty double 
stars were known. And their real conjunction then was 

striking. Now, ittnining the Amoimt of proper motion for each star, in 
36,000 years a variety in amouat will be found commensorate of coone 
with the varying distances of the stan^ 
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from those that are merely optically com 
easily ascertained by observation of the acti 
of one round the other. Among these ( 
constellation Gemini, or the Twins^ has 
considered. as one of the most prominent ; 
revolution of his system has been obs 
completed since 178a Recently, howevei 
discovered a third star belonging to this 
which participates in the movements of tl 
Here there is properly speaking a triple s] 
two suns are accompanied by a thirds fifteei 
distant from the first than is the second. 

The revolutions of other binary systems 
likewise completed since the same date, 1 
which are 17 Cassiopcea, /i Serpentaria, f U 
The orbit of this last binary has been ast 
61 years, its two components being one o 
and the other of the fifth magnitude : its 01 
elliptical or oval form. The orbits of other 
class which have been determined are as foil 

f Hercules - - - 3^ ) 

X Cancri - - 59 1 
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able one in the great nebulae of Orion, near the centre 
of it, and which is quite and easily visible to a moderate 
telescope. It is called the trapezium of Orion, and 
according to Humboldt, consists of six stars, making a 
sextuple system ; but Mr, Lassell has since discovered a 
seventh star in this remarkable group, which makes it 
a septuple system, — or a real system of seven suns 
physically connected with each other and having the 
same proper motion. 




Quadiuplt Stiud of RvrolnBf SdU ia Lyn- 

There is another group of four, or a quadruple 
system, in the constellation of the Harp or Lyre, )vhich 
is even more remarkable for the peculiar arrangements 
displayed in it. Here are to be found four, suns, 
arranged in pairs of ftw; the components of the first 
pair revolving round each other in about one thousand 
years, those of the second pair in about two thousand ; 
while one pair revolves about the other pair in a period 
which, determined roughly from their distance, has 



at work in this beautiful grt 




the seven visible to the naked eye. or (>"• f-^- 
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and brilliant centre, Alcyone, — so conspicuous in that 
celebrated cluster, and so remarkable as the speculative 
central sun of Mcedler, the pivot on which the solar 
system to which we belong has been said by him 
to turn. What magnificence and variety, then, do the 
unfathpmable depths of space here unfold ! In our own 
case we have a single sun surrounded by above lOO 
planets, and comets innumerable, all performing their 
appointed orbits with the most perfect harmony and 
wonderful precision, and deriving from one central lumi- 
nary their life and light. 

But far away in the depth of space scenes are 
revealed to us which reduce our entire system, mag- 
nificent as it is, to di point in magnitude^ and, as regards 
illumination, to comparative obscurity. Here in these 
distant systems, millions of suns pour their unceasing 
splendid floods of golden light upon worlds unknown to 
us, and too diminutive to be perceived. Here planets 
receive the light of two, four^ six, or a hufidred suns in 
succession, many of them coloured with all the hues of 
the rainbow, while trains of planets like our own, wind 
their solemn way amidst shining archipelagoes of light, 
and myriads upon myriads of systems sweep round other 
systems with an order and precision of arrangement that 
never fails, but never permits us to imagine for a moment 
what some men erroneously suppose, — a dread catastrophe 
of world clashing with world, or sun with sun ; but, on 
the contrary, that assuredly every globe in the heavens 
knows its own appointed place, and pursues its own 
appointed course without the possibility of celestial 
collisional ruin. 

The light and glory of some of the closely-packed 




.,,,., IIII.L-. to a cluster such :is tii[it in IV- 
liurcuks, in both of nhicli tliu condciisai 
towards tiie centre becomes one blaze of , 
be perhaps more than our present mortal 
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eyesight could bear." Our present position, 
to it, would be darkness, or at best fed>t 
On our entrance there, on every side of us, 
behold the blaze of hundreds of suns, man 
of varied colour, as in a cluster called Touc 
regioD near the Magellanic Cloud in the sou 
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where the central part is rose colour, with a white con- 
centric border; or another, surrounding Kappel in the 
Southern Cross, which is formed of a number of white 
stars, interspersed with red, blue, and green stars, and 
appears to the eye as a white cluster. Many of such 
clusters, Herschel tells us, contain not less than 5,000 
stars, collected into a space the apparent dimensions of 
which are scarcely the tenth part of the surface of the 
lunar disc. This however only tends to show the vast 
distance of some of these objects ; for if the components 
of these suns are anything resembling our own sun or 
the stars which surround us (and there is no doubt of 
their perfect analogy and similarity), their real distance 
from each other, though it is probably not so great as 
that which separates the components of our own galaxy, 
yet must be far enough to free them from danger 
by collision from mutual attractions, and leave them 
space to move in their orbits around their common 
grand centre, whether that centre be composed of one 
huge sun or of many. We can readily imagine in such 
combinations of suns an agreeable difference of tem- 
perature from that in the unoccupied parts of the celestial 
spaces, where there is every reason to believe the lowest 
possible temperature exists ; but in the case of crowded 
chisters and firmaments of suns and planets (many of 
which are revealed to the telescope, as already described), 
there is little reason to doubt that the temperature must 
be considerably raised ; and not only so, but that many 
planets belonging to them must enjoy the powerful light 
of a never-ending day, such as St. John describes, in the 
heavenly city, who says " there shall be no night there." 
Here perhaps we obtain a glimpse of the glory of 
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woild be vMi'n to att'Tn:>t to realize. Con 
rri.'ite'ir -. , be-uty a:vi rep'jtitions of far m' 
hi;;h'jst terrestrial glory, will pass before th< 
wrap the senses of those happy people, to y 
said while on earth, ^ Eye hath not seen nc 
nor hath it entered into the heart of man 
that which God has prepared for them that 1 
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THE STARS— CONTINUED. 




UT what of the actual physical condition of the stars 
and suns ? Of this but little is known for certain. 
The spectroscope, it is true, assures us of the iden- 
tity of the materials that compose our own sun and its 
companion stars ; and the wonderful conclusion which that 
instrument reveals to us is the high probability, amounting 
to all but certainty, that our own sun is an incandescent 
mass of metal, either partially solid, or in a molten or 
fluid state, surrounded by an atmosphere of fiery vapour, 
the chief element of which is hydrogen gas, as shown in 
the analysis of what are called the red or rose-coloured 
prominences,* which have been the subject of so much 
contention, and recent examination at solar eclipses. 
The fumes of many other metals and gases, however, are 
likewise to be , found, and are distributed in different 
quantities and proportions to the different stars ; and to 
this is probably owing the difference of colour so per- 
ceptible, — "one star differing from another" in the 
glory of its colour as much as the glory of its bright- 
ness. But in general the same compounds are found to 

* These remarkable objects were formerly seen at solar eclipses only ; 
but can now, by an ingeniously constructed telescope, be seen at any time. 
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forth from the bcKly of our sun to the h 
30,000 to 350,000 miles. 

There arc, it is true, some who, with Sir 
still affirm that these vapours composing 
phere are merely gaseous ; and that the bod 
or nucleus, may be cool below. It would n< 
easy to determine such a question positively 
as the evidence of the spectroscope is to I 
upon, the probabilities are strongly against 
position. One thing however can be affirmec 
— that in every star to which that wonderful 
has been applied as yet, are found evidence c 
ence of the very same metals and gases the 
found in our own luminary: nay, more, th; 
same substances are found deep in the bosom 
mother earth, and form not only the staple 
of our planet, but of every star in the sky, 
other planet in our system, from the little ; 
bigger than a pistol ball, to the giants of 
that roll above us with their own attendati 
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of this great fact ? What positive evidence can be 
adduced to prove that the mere brilliant points of light 
with which the heavens are studded, and which the most 
powerful telescope cannot magnify or reduce to a disc to 
the human eye, are surely gigantic suns, the centres of 
other systems ^like our sun, — in all respects, except 
those of relative magnitude, the same. To an ignorant 
mind, the fact that each one of those twinkling lights 
is a globe of ifire, or flaming metal, not less than a 
million of miles in diameter, appears so preposterous 
and absurd, that no reasoning is sufiicient to convince 
an uneducated person ; and the statements of astrono- 
mers are looked upon by many with a kind of half- 
faith, half-scepticism, that betrays itself in a lurking 
smile of incredulity while listening to their wonderful 
accounts of distance and magnitude. A very little 
reflection, however, and a slight amount of attention 
to the subject, or personal observation, will convince 
the most ignorant or unbelieving of the truth of the 
great and astounding facts revealed in the heavens on 
this subject. There are two matters in particular, re- 
lating to the stars, which every one should be enabled 
to understand, and as far as possible realize: viz., the 
vast size and distance of these bodies. Each of these 
quantities (if one be proved) would serve to prove the 
other. Given the magnitude, the distance would be con- 
cluded ; or given the distance, and the magnitude would 
be apparent. 

Now the actual and precise magnitude of a star could 
never be ascertained by mere observation of its appear- 
ance to the naked eye or in the telescope, from the 
circumstance that the most powerful telescope makes 
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no difference in the size of any fixed star which gives 
no real diameter, that which it seems to give being an 
optical illusion, which can be demonstrated ; but ; 
observations of a planet with a telescope we kntnu per- 
ceptibly increases its magnitude, notwithstanding the 
vast distance of most of them, the inference of infinitely 
greater distance and consequent magnitude in the case 
of the fixed stars may fairly be assumed. Even by 
mere telescopic observation, that which undergoes i 
change of size, but defies it, under any telescopic power, 
must plainly be beyond the reach of ocular or optical 
power; and, whatever they are, must be classed as 
objects of inconceivable remoteness, and consequent 
magnitude. But though no real disc of any star has 
ever been seen, modem science has achieved the grand 
result without seeing it ; and the probable diameter, and 
magnitude, and even weight of distant stars, can now be 
all but demonstrated, — not to speak of their actual con- 
stitution, or materials of which they are composed, as 
revealed by the greater wonder of the spectroscope. 

The first link in the chain of discovery respecting the 
stars was the aspect of their enormous distance, from 
whence their magnitude was thus inferred. And how 
was this distance ascertained, and what is the conclusion 
as to their magnitude .' Their distance was revealed by 
what is called their parallax, — by which is meant their 
apparent change of place relatively to each other, caused 
by the motion of the earth in space in its annual 
orbit The earth in its orbit (as is well known) changes 
its place from one point to another by a distance vary- 
ing up to 1 80 millions of miles. Such a journey, it 
was calculated, should make a corresponding change in 
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the apparent distances of the stars from one another, 
were they within any reasonable distance, as is the case 
upon the earth. Such changes of place (as is known 
here upon the earth) are great and rapid and perceptible 
in proportion to our distance from terrestrial objects, 
such as rows of trees or masts of ships or chimneys of 
houses, which seem to change their places, and close up 
or open out as we move on, if they are ranged on either 
side of us, — those objects that are vn front only not seem- 
ing to move or change, but remaining stationary. 

Again : according as we are near or far jfrom such ob- 
jects will the apparent change be greater or less, quicker or 
slower; just as two trees on a distant hill-side will seem to 
change their position as we move on, more slowly than 
those two in the neighbouring field ; or a steamer on the 
distant horizon will appear to move more slowly than 
when leaving the harbour. This apparent change of place 
and actual motion (caused either by the moving objects 
we look at when stationary ourselves, or by our own 
motion in reference to them when they are stationary) 
are magnified by proximity, and lessetied or diminished 
by distance, until, in a terrestrial landscape, an object in 
the distance, though really moving swiftly, seems scarcely 
to move at all ; while objects at hand appear to move 
rapidly, even when they are themselves motionless. 

Now to transfer this to the celestial landscape where 
stars only are the objects. All alike were for a length 
of time perfectly insensible to either of these tests. 
Up to the last thirty years, everything relating to the 
stars remained apparently fixed (without change or 
motion.) The great distance traversed by the earth, in 
reference to those at either side of her, produced no 

M 
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and brilliant centre, Alcyone, — so conspicuous in that 
celebrated cluster, and so remarkable as the speculative 
central sun of Moedler, the pivot on which the solar 
system to which we belong has been said by him 
to turn. What magnificence and variety, then, do the 
unfathpmable depths of space here unfold ! In our own 
case we have a single sun surrounded by above lOO 
planets, and comets innumerable, all performing their 
appointed orbits with the most perfect harmony and 
wonderful precision, and deriving from one central lumi- 
nary their life and light. 

But far away in the depth of space scenes are 
revealed to us which reduce our entire system, mag- 
nificent as it is, to 2i point in magnitude, and, as regards 
illumination, to comparative obscurity. Here in these 
distant systems, millions of suns pour their unceasing 
splendid floods of golden light upon worlds unknown to 
us, and too diminutive to be perceived. Here planets 
receive the light of two, four, six, or a hundred suns in 
succession, many of them coloured with all the hues of 
the rainbow, while trains of planets like our own, wind 
their solemn way amidst shining archipelagoes of light, 
and myriads upon myriads of systems sweep round otlier 
systems with an order and precision of arrangement that 
never fails, but never permits us to imagine for a moment 
what some men erroneously suppose, — a dread catastrophe 
of world clashing with world, or sun with sun ; but, on 
the contrary, that assuredly every globe in the heavens 
knows its own appointed place, and pursues its own 
appointed course without the possibility of celestial 
coUisional ruin. 

The light and glory of some of the closely-packed 
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othen, amountiiiK however to a l imit ed nataba as yet 
The priocipal of these have been meuured with as much 
predsion as possible, and amooot to eight,* scv-co or 
which afc here given. Beginning with the nearest to 
the most distant, tbey are as follows. — talcing as a mU 
or mtaiuring-Hne. be it remembered, for expressing their 
distance, one of the radii, or temi-diameUr of the earth's 
orbit, amounting to ninct)'-*iic millions of miles : — 
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The distances here enumerated are so enormous as 
to be perfectly inconceivable to the mind ; but perhaps 
not more inconceivable than the swiftness of the swift 
messenger wc have used for our purpose. Take a less 
measure than the semi-diameter of the entire orbit for 
a rule or measuring-rod, and a slower messenger than 
light to traverse the awful gulf between us and the 
nearest of those shining bodies, and the figures in the 
one case and the years in the other will be necessarily 
multiplied. 

Many such illustrations of distance may be used, and 
arc u.sed popularly, such as a cannon-ball, or a railway 
carriage; but all will equally fall short of conveying to 
the mind anything more than the general idea of the 
abyHH to be crossed to reach the nearest of the stars, — 

■ Cjuillcmin and Luckyer. 
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an abyss which if our sun, with a diameter of 850,000 
miles, was removed from us, and placed at the other side 
of it, where Alpha Cygni or Centauri now shine, would 
appear but as a star of second magnitude, far inferior 
indeed to the former, not by half so bright as they shine 
to us ; while our little planet, and all the other members 
of our solar family (giants, as we are in our own sight), 
at such a distance would disappear from the heavens and 
from human sight altogether. 

Highly therefore as we may think of ourselves and 
the importance of our little globe, be it remembered we 
are for ever hid from the gaze of millions upon millions 
of planetary worlds that belong to those distant and 
countless fires of suns that are blazing around us each 
night, and whose planetary satellites are equally hid 
from our view for the same reason. As to the magnitude 
of these bodies, there is doubtless a great variety, as 
there is in their distance, their brightness, and their 
colour. 

There are three modes by which the magnitude of 
a star may be determined, or at least approximated to : 
viz., — firstly, their relative brightness or apparent size^ by 
which they are called in astronomical catalogues, stars 
of first, second, or third magnitude, up to the telescopic 
stars, only visible to the telescope, which reach the 
thirteenth magnitude ; and secondly, by their distance as 
computed hy parallax; and thirdly, their proper motion. 
Although the first mode (their brightness) cannot be con- 
sidered as so certain a test as the other, yet much may be 
gathered from it as to the probable magnitude of many 
stars, from this source alone. Mr. Procter, one of the ablest 
of our astronomers and accomplished of writers (in a recent 
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work* which cannot be too highly or deservedly praised), 
has given some astounding calculations from this soui 
and has deduced, from a comparison of the relative light 
of different stars, conclusions respecting both their mag- 
nitude and distance, which are not only deeply interesting 
and important, but throw a flood of glory upon those 
distant regions inconceivable, and those shining points, 
before which our own little sun and his comparatively 
minute system pales and dwindles into comparative 
obscurity and insignificant and liliputian dimensions. 
In doing so, Mr. Procter boldly, it is true, but 1 think 
rightly, confutes what he conceives to be the popular 
but erroneous theory, — the uniform arrangement of the 
stars in the heavens, as first conjectured ; and the conclu- 
sion following from it, — that the nearest were necessarily 
the largest and the brightest, or the lai^est and brightest 
the nearest. It is plain that the brightness of a star 
might be due to three different causes : first, to its own 
greater intensity of brightness, such as may be seen by 
comparing the electric light with any other, even the 
most powerful lights, and which would thus overcome 
the effect of the most powerful of other lights as well 
as distance ; secondly, its real superior magnitude, which 
would have the same effect even though it were less 
bright ; or thirdly, its greater proximity to the earth, 
which would make it appear large and bright, — brighter 
and larger than many that arc really superior to it in 
magnitude, simply from its proximity. 

All these circumstances stood in the way of astro- 
, as difficulties in determining the magnitude of 
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any star by its apparent size and brightness, so long as 
tlu distance was an unknown quantity. It was impossible 
to say, while this was unknown, to what that apparent 
size and brightness was owing, unless proximity. The 
recent discoveries of parallax have, however, overturned 
every theory which would make the relative brightness 
and apparent size of a star a certain test or proof of 
its real magnitude or distance ; the fact revealed by 
parallax showing us some of the largest and brightest 
actually the most distant, as in the case of Sirius: 
while some of the second or third magnitude, reduced 
by distance, are yet to be numbered among stars of the 
first magnitude. The difference in the size or magnitude 
of stars, as educed by their light also, presents one of 
the most wonderful considerations science has ever 
revealed to the mind. Not only does it reveal to us 
light itself^ or brilliancy^ as a quality of infinite variety 
and intensity in these suns, but reveals these suns them- 
selves of an infinite variety of magnitude and distance. 
There is therefore 7io uniformity to be found in t/te/ieavens 
in these particulars : differently distributed^ then differ- 
ently lighted; of every possible magnitude^ from a small 
sun not half the size of ours to one fifteen times the size ; 
from a volume of light and a flood of glory, exceeding 
that of our sun by 2,680 times, to others of lesser and 
fainter beams, not equal to a quarter in volume of that 
which we receive from suns whose magnitude equals that 
of ours^ to certain diminutive ones not larger than some of 
our planets, and t/tese of varied co\o\xrs\ the two unchange- 
able qualities only remaining : eg., spherical shape and 
matter; though in the latter (as the spectroscope informs 
us) even the matter is frequently differently distributed. 
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But let US hear from Mr. Procter how such a calcu- 
lation can be made, and with what amount oi probability 
can such conclusions be arrived at, from the consideration 
of relative brightness of the stars alone. In order to 
judge of the probable magnitude or diameter of a star 
from this source, it is necessary first to have a rough 
idea (as already mentioned) of its distance. This may 
be ascertained through the medium of its parallax, or 
apparent change of place, produced by the earth's annual 
motion. The problem may be thus solved : assuming 
that the light of the star whose magnitude is to be ascer- 
tained is the same as that of our own sun, on these two 
conditions, let as select a star, "A. Centauri." This 
star is one of the brightest in the heavens. Sirius and 
Canopus only surpassing it in splendour. Its great bright- 
ness, combined with its greater parallax, or apparent 
change of place, induced astronomers to consider it one 
of the nearest to the earth that was known of. Its 
distance has nevertheless been roughly computed as 
twenty millions of millions of miles, or 230,000 times 
the distance that separates us from our sun. 

But if our sun were to change places with Alpha 
Centauri, what would be the result ? The light it would 
give, by the most careful analysis (not on Sir J. Herschel's 
estimate), would be three times less than we now receive 
from that star : in other words, A. Centauri emits three 
times as much light as our sun would ; and therefore, 
so far as light is a test of magnitude, the diameter of 
A. Centauri would appear to exceed that of the sun in 
the proportion of seventeen to ten." But Alpha Centauri 

• "Other Worlds than Ours." Procter. 
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is only one, and not by any means the largest, of those 
grand central suns which present so striking an analogy 
to our own solar system. 

The greater number of first magnitude stars are far 
more distant from us than Alpha Centauri ; while their 
brilliancy is not only equal, but in some cases (as in the 
case of Canopus and Sirius) far greater. The brilliancy 
of the former exceeds greatly that of Alpha Centauri, 
being not less than three times as light ; and yet its dis- 
tance cannot be even approximated to, not the slightest 
parallax being as yet discoverable in it; while Sirius, 
— the parallax of which has been ascertained, and is not 
one fourth that of A. Centauri, indicating a distance 
four times greater than that star, — did it only emit the 
same quantity of light as A. Centauri, would at such a 
distance shine with but one sixteenth part of ttiat star's 
lustre, and is yet in reality four times as bright^ though 
four times the distance. "The real amount of light there- 
fore which it emits," says Mr. Procter, " cannot be less 
than sixty-four times that of A. Centauri, and 192 times 
that of our own sun." So from this indication alone it 
may be held to exceed that of our sun in the proportion 
of fourteen to one, — an estimate which assigns to Sirius 
a diameter of twelve millions of miles, and a volume or 
magnitude 2,688 times that of our sun. Thus far does 
the relative brightness of the stars help us to the discovery 
of suns, and doubtless systems, {^x grander t/tan our own 
(great as it is) suggests ; and not only does our planet 
seem in diameter a spot or grain of dust in creation, but 
our huge sun becomes a mere spark in the firmament 
when compared with the grander and mightier blaze of 
the diamond-like lustre of Sirius. 
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But not only are there greater suns than ours to be 
discovered by this means, but, with that wonderful 
variety which is so perceptible in all nature and our own 
system, we shall find suns far inferior to our own 
magnitude. Thus the same writer shows that in the 
case of the star 6i Cygni. which is a double star, and c 
of those binary systems already referred to, the distance 
of 6i Cygni is nearer to us than Sirius, and three times 
as far from us as A. Centauri. This star, or rather the 
two components which constitute it, when calculated in 
a similar manner, shows that the sum of their volumes 
is but one third tltat of our own sun ; and the sum of 
their masses but one third that of our sun's mass. Here 
than, if brightness be any test of magnitude, we have 
an instance in these three stars of a great variety in size, 
among the great representatives of solar systems in the 
heavens; "and," as Mr. Procter justly observes, "these 
are but three cases out of the entire heavens (taken 
at random) as suited to furnish an example of that 
variety." But, after all, who can say what may be 
the extent of magnitude or diminutivencss that may 
exist among the numberless stars tfiat eroivd infinity ? 
what limit need there be when we are able to detect 
such diversity in these three instances alone. Could 
any one say which is the largest sun in the universe, or 
which is the smallest .' 

The analysis of the relative brightness of tlie stars 
therefore, compared with their distance, opens to us a 
glimpse of that infinite variety of magnitude in the 
heavens, which is so perceptible in the world we 
inhabit, and which places no restriction or limit to 
the wildest dream of the imagination, as it wanders 
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through those endless regions. We are here but as an 
emmet on its hillock, or as an invisible animalcula in its 
drop of water, which to it is its universe. But were it 
capable of intelligence such as ours, and were it enabled 
to behold and contemplate us, — our oceans^ our mountains, 
our planet itself, — and become sensible of its own minute- 
ness and our vastnesSy it might feebly represent what 
we are called upon to believe respecting the superior 
magnitude and glory of other worlds and systems than 
our own, and the infinite variety perceptible in them. 

But there is another mode by which the magnitude 
and consequent distance of the stars may be estimated, 
and that without the assistance of parallax or an analysis 
of their relative brightness. And the operation by which 
this is effected is no less strange and startling than it is 
certain : viz., by weighing the stars, and from their mass 
inferring their magnitude and fitness to be the centres 
of planetary orbits. An incredulous smile probably 
passes across the face of some readers as this meets their 
eye : yet it is nevertheless a fact. Stars can be weighed, 
and the bulk or mass of those gold and silver spots of 
light ascertained ; from which may be deduced, or at least 
approximated to, their size or magnitude, and distance. 

The means by which this has been done is the exami- 
nation of their ^^ proper motion ; " by which is meant, tJie 
actual motion of tlu star itself in tlie lieavens, as distin- 
guished from its apparent motion or motions. It can be 
readily comprehended that a star may appear to move 
without really moving, just as railway carriages oflen 
appear to be moving while they are stationary, and the 
apparent motion is caused by our own movement So 
in the heavens, there are many causes contributing to 
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least an approximation to their magnitude. 

The apparent motions to be separated fro 
motion of the star or stars are principally th 
that produced by parallax, or the apparent 
the star from its place in the heavens hy 
change of place in its annual orbit, as alread] 
Secondly, that produced by the rotation of i 
its axis, by which the stars change their plac 
in the heavens, — stars and constellations ri< 
east, and traversing our hemisphere till they 
west. This is so evidently produced by our ov 
that there is no difficulty in separating tki 
motion from the proper motion of the star it 
stellations and stars seem thus to appear as l 
were they really without the least motion, 
third motion known already, from which 
motion of the stars has to be extracted, — viz., 
of our own central solar system in space, — ^by 
sun moves forward round an unknown centre . 
of half a million of miles in a day, carrying 
all his satellites (including our planet) with 1 
movement, which is auite nerre^ntihlp mncf n 
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must be separated from what is called " proper motion " 
of the stars. 

The discovery of this latter motion has already been 
referred to; therefore it will be unnecessary to say 
more about it. But assuming that it is the case, and the 
actual motion of one star round another, or of many 
round a common centre, is a demonstrated truth, we 
arrive from it at the wonderful conclusion that it is pos- 
sible to weigh these distant objects, and thus ascertain 
their density and probable magnitude. And here the 
great Newtonian law of gravity is again our guide, — a 
law which is to be found pervading infinity, and prevailing 
in the most remote regions as well as in our own system. 
That law informs us of what we call the weight of a body, 
which is nothing else than the amount of gravitating 
power or attraction exercised by one body upon another, 
or the amount of force or attraction measured by two 
things : first, the mass of the respective bodies ; secondly, 
the distance from each other. Thus the weight or gravi- 



cluster of common house flies performing their playful gambols, and circuit- 
ing round one another in the air, while carried along in a railway carriage 
at forty or fifty miles an hour. It was often in my early days a subject of 
speculation to me how they maintained with such ease the two motions : 
viz., their own proper motion and that of the carriage. They were evidently 
not conscious of the latter, and had no effort to make to maintain it. This 
however is easily accounted for by the fact, that the air in the carriage being 
carried forward with it as mtich as the window or the cushions, consequently 
it requires no more effort on the part of the flies to keep pace with the railway 
in the air than if they were on tl^e window. Theii amusing gyrations are 
performed, just as fish might perform similar feats in a rapidly running 
stream, down which they are borne ; but their movements serve for an apt 
illustration of >^t proper motion oioMi planet in its orbit, or all the planets, 
when compared with the motion of our sun and wlar system, with which 
we personally (i>., the earth) have nothing to do, and are not responsible 
for it, being carried forward passively as the flies in the railway. An analo- 
gous case is to be found with the moon and the earth. 



a body of ^2/iy sict\ however great, such as 
tlie moon, or even the great sun himself, 
great satelHtc worlds, or the most distai 
heavens, — a knowledge of the respective 
two bodies in question, with their distan 
other, measured by this well known, but i 
derful, law of gravitation, that the pow< 
or attraction increases or diminishes in th* 
inverse square of the distance, will at on4 
result, or what is called weight; but which 
the amount of gravitating power exercised 
over another. In the case of the sun's w 
stance (the great principle of gravitatioi 
covered), it is a comparatively easy task t 
huge body, as it were, in a scak and weigs 
earth : i>., determine the relative masses of 
amount of their mutual gravitating power 
body. All that is necessary is, first to d( 
space travelled by any heavy body (be it a 
apple, a bullet or a planet) to the surface of 
one second of time, starting from the sa 
space. This will be the measure of the 
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time. Now place any body within the same distance from 
the sun's centre or surface, and compare the distance 
travelled towards him in the same space of time (viz., 
one second), and the problem will be solved. If the 
same distance only is travelled in the same tifne, no 
matter what the size of the /al/in^ body, the respective 
weights and masses are the same ; if not, the difference 
between the distances and time will be the measure of 
the difference of the attractive power of each. But 
what do we find in the case of the sun ? how can we 
ascertain his gravitating power ? The only means by 
which this can be done, as it cannot be literally 
accomplished with a stone or an apple, is to use the 
earth itself as the falling body ; and then by calcu- 
lations from what we know of the gravitating power 
of the sun over the earth, solve the problem, by 
comparison of it with the gravitating power of the 
earth, as already shown, over the falling body. The 
gravitating power of the sun over the earth, or that 
power of attraction by which the earth is retained by 
the sun in its orbit, is easily ascertained, — ^by a know- 
ledge of its velocity in its orbit compared with its dis- 
tance from its attracting centre. So far the comparison 
between the earth and the stone or apple, and the sun 
and the earth, becomes feasible ; but some obstacles still 
remain to be overcome before the problem can be com- 
pletely solved. 

The earth, as it is situated in reference to the sun, is 
23,984 times more distant from Us centre of attraction 
than the falling body already referred to, as situated at 
but 4,000 miles from the earths centre: in other words, 
the stone or apple let fall from a height to the surface of 
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the earth, and found to fall sixteen feet in one second of 
time. How then shall the proportional measurement be 
made ? In order to do it it will be necessary', in the first 
instance, to bring the earth by calculation to within the 
same distance from the sun, as the other falling body 
was from the earth (viz.. 4.000 miles), and calculate what 
would be the amount of gravitating power thai exercised 
by that luminary, — measured, as in the former case, by 
the rate of the earth's fall towards its primary. This has' 
been done ; and it is found, by the application of the New- 
tonian law, that the earth, instead of travelling sixteen 
feet in a second, would travel "five millions, seven hun- 
dred and eight thousand, seven hundred and sixty-three 
feet," or 1,07; miles, in that same second. 

Here then we have before us distinctly the propor- 
tional attractive power of the two masses, the sun and 
the earth respectively, measured by the rate of their 
respective /rt//j in one second of time ; and here we have 
consequently the ruk of proportion, or the vtcasure or 
index, for calculating the amount of their respective 
masses. Comparing thus then the mass of the earth 
with the mass of the sun, we find that action of the 
two masses on a third body situated at the same distance 
from it, will be as much greater in the one case than the 
other, as is represented by the difference between Jive 
miilions seven hundred and eight lliousand and sixty-three 
feet, and sixteen feet. Dividing this greater number by 
the less, we find that sixteen is contained 3SS,ocx) times 
in it: in other words, that the mass of the sun, measured 
by its attractive power, cannot be less than 355,000 times 
that of the earth ; or that if the sun were put in one scale, 
and 355iOOO globes like the earth piled in the other, that 
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(but not till then) would the beam be even : in fact, it 
would take 355,000 globes of the same mass and density 
as the earth to balance the sun ; and as the weight of the 
earth is ascertained in like manner, the actual weight of 
the sun can without difficulty be expressed in figures, 
measuring by the ton weighty but of course giving no 
conceivable idea to the mind. 

The sun once weighed, the application to other bodies 
is not difficult In the case of planets with satellites^ 
the satellites are the measuring weight of their lumi- 
nary too, or rather the gauge of weight ; while in the 
case of the stars, the components of the binary systems 
answer the same purpose ; and in the case of planets 
without satellites, such as Mars, the perturbation caused 
by other planets act as measurements of the power of 
their gravity and their consequent weight How won- 
derful all this ! * But in illustration of this principle the 
weight of some particular stars has been ascertained. 
A. Cygni (to which we have already referred) is one of 
them. Being a component, or being a binary system, it 
was carefully watched (says Mr. Procter), and their revo- 
lutions round each other, together with their distance 
from each other, and the period of their revolutions 
approximated to. The distance that separates them is 
about 40,506 millions of miles, or half as large again as 



* Isaiah challenges mankind to what in his day was deemed an impossible 
task, and only to be done by the Creator, when he says (Is. xl. 12}, " Who 
hath meted out the heavens with a span, and comprehended the dust of the 
earth in a measure, and weighed the mountains in scaUs^ and the hills in a 
balance f " So true has been the prophecy of Daniel, that knowledge shall 
increa^ in the latter times, that now not only have these apparently impos- 
sible tasks been achieved, but the still more difficult operation of weighing 
the sun, stars, and planets. 

N 
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the distance that separates Neptune from our sun. The 
period of revolution is 520 years, being three times as 
great as the period of Neptune. " Now we know that a 
planet placed at the same distance as that which separates 
the components of Alpha Cygni would occupy a much less 
period than 520 years in completing a revolution ; in fact, 
its period would be about 300 years." Hence it follows 
that the attractive powers, and consequently the sum.t of 
the masses of these two components of A. Cygni. are 
less than the sun's mass ; and taken together, their united 
weight would not amount to more than one third of this 
sun's. A similar conclusion is arrived at in the case of 
the star Alpha Centauri, to the components of which 
Mr. Hind assigns a revolution of eighty-one years, and 
a distance from each other exceeding the earth's distance 
from the sun about fifteen times ; a planet similarly 
placed would not occupy more than sixty years in com- , 
pleting the same revolution: therefore the united mass 
of the components of this star, also, must be for the 
same reason considerably less than that of our sun; 
although some difference is implied in the condition of 
that star as regards the intensity of its light, which is 
far greater (as we have already shown) than that given 
out by our sun. 

This latter circumstance, we may observe in passing, 
shows us that the brightness of a star is not always 
dependent upon its magnitude or mass. But the con- 
clusion derivable from this mode of weighing the stars 
and determining their mass, reveals to us what by other 
means it would be impossible to discover, — the vast size 
and pone/eroiis nature of the smallest of them ; and thus 
without the possibility of even a glimpse at the real 
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diameter of a single star in the heavens, which would 
from their vast distance and intensity of light ever ht 
an insurmountable difficulty, the ingenuity of man 
has enabled him (without any great stretch of imagi- 
nation, and following the pattern of our own sun) from 
the deductions of science, to arrive at a near approxi* 
mation to what it really is, or what is the actual size and 
bulk of many a grand centre^ round which roll (as in our 
own case) hundreds of planetary worlds (many of which 
are probably inhabited like our own), fed by their light, 
and controlled by the same Marvellous Power which 
pervades creation, and a knowledge of which has thus 
revealed to us what otherwise would be really hidden 
from our gaze for ever, — their fitness to be the centres 
(which they are) of systems innumerable ; and here what 
the telescope may have left undone, the spectroscope 
has completed, when it points to every star in the 
heavens, and says, as plainly as though an angel himself 
had told us, " There shine millions of other suns, but 
composed of the very same materials and constituents, 
which are to be found in each shining orb^ as exist in 
your own sun^ in your own earth. 

Not only therefore is it true there is nothing new 
"UNDER the sun," but there is nothing new "IN the 
sun'* One is but the repetition of the other : the only 
difference being "difference of glory," as described by 
St. Paul ; difference of magnitude and mass and colour ; 
difference of intensity of light ; difference in the extent 

• 

of gravitating power, by which the inhabited planetary 
worlds, that roll by millions round their thousand mil- 
lion suns, are swayed ; difference likewise in the number 
of those satellite worlds; and difference in their asso- 
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ciation with other companion suns, given possibly to aid 
them in providing additional and successive floods of 
light and glory over the worlds they control ; but alike 
as being the grand representatives of t!u life and light 
that exists and spreads through the most distant regions 
of infinity. These are however evidently not the fires 
of merely etherial lights, without substance or mass, or 
use, but to shine ; but ponderous material masses of 
glory, whose heat warms, whose light cheers, and whose 
weight controls and regulates and keeps in their snvral 
places alike the comparatively small system to which 
we belong, and the gigantic system where Sirius shines 
resplendent with a power of twelve million times the 
light and power of our sun; and holds in his grasp. 
doubtless, a proportionate number of worlds obedient to 
his sway. 

Thus the proper motion of the stars enables us to 
form a conception of their mass and magnitude, not- 
withstanding their vast distance; and in displaying it, 
assigns no limit to either, any more than the magnitude 
of a single stone of a building would enable us to con- 
clude the dimensions of the entire palace to which it 
belonged, or of other and grander stones in the building. 



CHAPTER V. 



THE PLANETS. 




E now approach the contemplation of a different 
class of bodies from those we have had chiefly 
under our consideration. Hitherto we have 
been wandering among the great centres of solar sys- 
tems, — suns, or stars, and their combinations. We now 
direct our attention to the planetary worlds (for so 
we may term them) that revolve around their centres. 
The word world properly implies a habitation^ such as 
our own world exhibits ; and could not be applicable 
correctly to vast globes of fire, or incandescent metal 
To these worlds we have -already referred briefly, but 
only incidentally and indirectly, — assuming their exist- 
ence for the purpose of explaining the place occupied 
by their primaries, or suns, in creation, as centres and 
sources of life and light and heat 

We now approach a different class of bodies, which 
claim a certain amount of sympathy from us, as being 
fellow worlds placed in analogous circumstances with 
our own ; and doubtless some of them, at all events if 
we knew but all, claiming a deeper sympathy not only 
of matter but mind ; and resembling the earth not only 
in being members of the same solar family of worlds. 
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but containing on the surface, if not precisely human 
beings, yet material creatures designed to inhabit them, 
possessing life and intelligence, and the power to derive 
enjoyment from both, in as great a degree, if not in a 
greater, than is realized in the habitation which is our 
home. Round our sun revolve eight such globes, of a 
magnitude sufficient to warrant a close and searching 
examination of them, and comparison with our world. 

Besides these there are above lOO smaller bodies, 
most of them discovered within the last twenty years, 
to which the name Asteroids has been given, and 
the comparatively diminutive size of which, combined 
with their distance, renders an examination of them 
fruitless as to their planetary masses. Some of the 
planets exhibit miniature systems themselves, as in 
Jupiter and Saturn, having solid planetary bodies 
moving round them as their centre, as the moon does 
round us, and probably fulfilling the same conditions. 
Of these planetary satellites we know seventeen for 
certain, to which our own moon may be added. 
We have here a class of bodies that separate them- 
selves entirely from any that we have been hitherto 
contemplating, and perform a different part in the 
universe. They are, in fact, the receptacles of life as 
well as light, not the givers : and their very place in 
the heavens, and their every movement therein, — their 
material envelopes, — all, when examined, convey to 
the mind the irresistible impression that they are, or are 
intended to be, dwelling-places — kabilalions — where life 
and probably intelligence would be found were it pos- 
sible for us to visit them. This invests the examination 
jof these bodies with peculiar and undying interest ; 
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which though some may consider as an insoluble pro- 
blem, has yet received within the last few years such 
additional light and confirmation from the researches of 
the spectroscope, such additional circumstantial evidence, 
as amount almost to a moral certainty, or the highest 
possible degree of probability. 

Since the celebrated controversy upon the subject of 
a plurality of worlds, between Professor Whewell and 
the late Sir David Brewster, information has poured 
in from those distant worlds to us of so much more 
decisive a character than those two eminent and accom- 
plished writers were possessed of, that had the former 
of them (Professor Whewell) been alive now, it is more 
than probable he would have retracted much that he 
has said against that grand and noble theory ; or had 
the spectroscope been discovered before the book on 
'* The Plurality of Worlds " was written, it never would 
have appeared in the form in which it still exists. 

There are so many Astronomical works now pub- 
lished, descriptive of the astronomical phoenomena of 
the planets and their movements in space, that it will 
be unnecessary to refer to those matters, unless in a 
popular manner. In contemplating them, therefore, I 
shall only bring before the minds of my readers such 
later particulars, as modem observation has made known, 
respecting their physical condition, as will enable us to 
judge of the probability of their being really habitations 
or dwelling-places ; at least, so far as the telescope and 
the spectroscope has revealed it. 

The evidence of the same grand truth, however, 
furnished by the theological or religious aspect of the 
question, I will consider afterwards. Let me then, in 
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the first instance, ask my readers to look here upon 
paper at what they could not see at one time in the 
heavens : viz., the assemblage of four of these planetary 
bodies as they exist in our system, in their proper 
positions, including our own earth. The first glance 




at this diagram impresses us with design, and assures 
us that the earth we inhabit is only one of a family of 
similar globes analogous to ours, which revolve round 
their common centre, the sun ; and which, though of 
different magnitudes, and even at different distances, 
yet own the same grand fiery centre as the controlling 
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power which r^^lates their movements and sustains 
their existence. 

Whatever difference may exist in other particulars, 
yet in this they are the same : i,e,^ the same light which 
shines on one, shines with more or less power on all ; 
the same heat which warms one is imparted in greater or 
lesser quantities to all. Examining the grand but simple 
expedients which have been adopted to secure these two 
advantages, all which we enjoy in our own globe (viz., 
rotation on our own axis and inclination to the sun), and 
perceiving the very same expedients have been adopted 
for the others, the general impression is irresistible at 
the first glance at a simple diagram of the solar system. 
All these bodies are similarly constituted ; they are 
members of the same family; they are under circum- 
stances perfectly anal(^ous one to the other ; they are, 
in fact, but other earths: and although this does not 
solve the question of their being all NOW inhabited 
fully, it at least marks the general design in a manner 
that cannot be contradicted. 

The solar system contains, as already shown, but 
eight principal planets worthy of notice for their mag- 
nitude. Three of these approach each other and the 
earth in size sufficiently to entitle them to be looked 
upon as companion worlds : the other four are gigantic 
bodies, and though resembling our globe in many par- 
ticulars, are in this respect separated from us by asso- 
ciation. Our earth, which is the largest of the four 
smaller planets, being relatively so minute compared to 
the giants of the system, that were we removed to their 
neighbourhood we would make but a small satellite to 
them, and bear the same relation to them in magnitude 
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that our moon does to us, only one tenth less instead of 
one fourth. 

, Taking the planets then in the order in which they 
are found, beginning with that nearest to the sun, we 
approach Mercury, the most diminutive of them. 



Is the smallest of the eighl principal planets, inclusive 
of the Earth, which constitute the solar family of worlds. 

The Asteroids, or minor planets, already referred to, 
above 120 of which have been discovered within the last 
twenty years, we shall consider hereafter. 

Mercury is not more than one third lai^er than our 
moon, and considerably less than half the size of the 
earth. It is one of those called inferior planets ; not on 
account of inferior magnitude, but because their orbits 
are within that of the earth, — between us and the sun ; 
those which lie outside being termed superior planets, 
in like manner, from the position of their orbits. 

The inferior planets are limited at present to two. 
Mercury and Venus, though a third is suspected to He 
within the orbit of Mercury.* Mercury is so near the 
sun relatively to the earth (being only thirty-eight mil- 
lions of miles from it), that he is constantly bathed in 
floods of solar glory; and. probably partakes of more 
solar heat, in consequence, than would be agreeable to 
us. This however is by no means certain, as the actual 
climates of planets, or portions of planets, like the coun- 
tries of our own globe, are not altogether dependent 

• Vulcan, discovered by Lescarbault. 
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upon direct solar heat for their temperature, which is 
modified in various ways. 

Mercury, at his distance from the earth, being so small 
a globe, and hidden from our view by the glare of the 
sun during the greater part of his orbit, is a most diffi- 
cult object for observation ; and few amateurs are suc- 
cessful in catching a glimpse of him, keeping, as he 
does, even at the most favourable moments, close to the 
terrestrial horizon, which requires a clear and uninter- 
rupted horizontal view ; while he is only seen there for 
a short interval, at sunset or sunrise, and appears con- 
sequently as though he oscillated from east to west. 
Observation of his physical condition is therefore most 
difficult. These obstacles however are of course over- 
come in the regular and perfect arrangements of public 
observatories ; where perfection in instrumental and teles- 
copic power, locality, and entire professional devotion 
to the work, ensures as much as is possible to be seen. 
But the result, so far as determining the question of 
Mercury's physical condition, and consequent fitness to 
be a habitation for material beings, is, nevertheless, not 
as satisfactory as may be imagined. Some markings, 
and what some have supposed to be mountains, have 
been seen ; but a dense atmosphere seems to surround 
this small planet, which under ordinary circumstances 
baffles a close inspection of it during the short oppor- 
tunities afforded for examining it. Being an inferior 
planet (/.^., within the orbit of the earth) it has phases 
like the moon ; which, were it not for its atmospheric 
covering, ought (as does our moon) to reveal something 
of its nature and surface at its termination or bound- 
ary of light and darkness. But this the strong illumi- 
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nation in which it exists prevents, unless an accidental 
glimpse of it. The truncation or blunting of its horn 
has been seen, it is true, — indicating, it is thought, 
mountain elevations ; and also a slight roughness at the 
bounds of the termination or division of light and 
darkness; likewise the effect of twilight, indicating the 
existence of an atmosphere which the spectroscope pro- 
nounces of the same constitution as our own. All this 
(which is all that can be depended upon,- — the obser- 
vations of the past age by Schroeter and others, with com- 
paratively imperfect instruments, not being considered 
now of much value) leads to the conclusion that Mercury 
is a world resembling our irtim in many particulars ; 
but from telescopic observation not affording much in- 
formation where to ground any conclusions as to its 
being at present inhabited : while, on the other hand, 
there is nothing either in its position or appearance to 
justify an opposite conclusion; its proximity to the sun, 
and consequent excessive heat, being capable of being 
modified by its atmosphere and many other circum- 
stances of which we are not informed. 

The days of Mercury (ascertained from spots on his 
surface) are believed to be (like its companion Venus) 
of the same length nearly as our own (viz., twenty-four 
hours) ; but its year is only one fourth of ours, as 
Mercury accomplishes his revolution in one quarter of 
our year, or eighty-eight days, moving at the enormous 
rate of loo miles a minute. The inclination of his axis 
has not been accurately determined. The length of his 
seasons, therefore, cannot be precisely ascertained ; but 
they cannot be much longer than three weeks on an 
average. 
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As the orbit of Mercury is eccentric, his distance 
from the sun varying greatly (and accordingly, it may 
be presumed, the temperature of the planet in like 
manner), at his nearest distance Mercury receives more 
than ten times the light and heat from the sun that we 
do ; and at his greatest distance, still above five times 
that of ours; and even then his disc \s four-and-a-half 
times larger than he is seen from the earth, — an appear- 
ance which would be very terrible to beholders here. 
Collecting together the climatal and seasonal con- 
dition of Mercury caused by his position, it is plain his 
physical aspect does not at first suggest the idea of his 
being inhabited by beings resembling man; yet there 
is nothing to lead us to conclude that he is therefore 
uninhabitable. It was formerly considered that water 
would boil on the surface of Mercury from his proximity 
to the sun, and that even lead would null ; and therefore 
it was impossible that any living being could inhabit 
the planet. Such hasty conclusions however have not 
been realized by the researches of modern astronomers^ 
any more than by a comparison with the climatal 
arrangements for different tribes of men on the earth; 
and what will suit one race of men will not suit another^ 
^s in the case of a Greenlander or an Esquimaux and a 
Hindoo, who could not change places not only with 
comfort, but with safety to life. Nevertheless there is 
no climate of tlte earthy it is believed, where some race 
could not live. 

As regards the astronomical circumstances of the 
planet, owing to its locality, undoubtedly it ought to 
be, and certainly should be, a much hotter globe than 
the earth, or a tropical residence; perhaps (it could 
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hardly be otherwise), with a sun that is nearly five times 
as large, and gives out ten times the heat experienced 
at the hottest parts df our globe. If something did not 
modify it, indeed, the consequences would be inevitable, 
— no fluid could remain there; and one could as easily 
reside on a red-hot ball as in such a planet. But thi-i 
very circumstance (as I take it) is the strongest proof 
possible that there is a modifying cause at work there 
for the purpose of cooling the climate. Taking his 
existence there at all, as a member of the solar family, 
into consideration, together with the other circumstances 
connected with his physical condition (his seasons and his 
meteorology), that there is in some %vay, which we cannot 
precisely point out, a modification of this tremendous 
heat, — varied, as it must be, now by his changing dis- 
tance from the sun,* now by the dense cloudy envelope 
of atmosphere which surrounds him, — may fairly be con- 
cluded. How completely indeed the argument ^ax design, 
which placed him where he is, would be annihilated by 
the contrary supposition, that Mercury is little better 
than a red-hot ball ! Of what use would seasons, days, 
nights, and years, be to such a body ? of what use an 
atmosphere.' (our uninhabited moon has none, simply 
because she has no living population ; but Mercury has 
a dense atmosphere.) No one can pretend either that 
Mercury is a little sun : we see plainly he is not, — no 
more a sun than we are. Why then should there not 
be some modifying causes at work to moderate the 
temperatures of at least portions of this planet ; and 
preventing the effects which would therein follow his 
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position, render him a habitable globe,— not perhaps 
for man, but for material beings ; not necessarily sala- 
manders either, but differing as tnuch in their bodies 
and constitutions from terrestrial inhabitants as Africans 
and Negroes and other inhabitants of tropical climates 
differ from Europeans or Esquimaux ? Many theories 
would suffice to effect this, in spite^ of Mercury's hot 
berth in creation ; and some observations render it tnore 
than probable. 

There are three modes, indeed, by which intense heat 
may be modified, or kept under, on the surface of a 
planet. First, by having a very rare atmosphere. The 
effect of this we experience here when on the top of 
high mountains, such as the Alps or Himalayas, where 
there is perpetual snow, and the solar heat has little or 
no effect ; the reason of which is, that if the solar heat 
passes more readily through a rare medium and clear 
sky to the surface of the earth, as in the cases supposed, 
on the other hand, for the same reason, it passes away 
from the surface of the earth more quickly than when 
the air is dense or cloudy. This refers us at once to 
the planetary atmospheres, as being the great regulators 
of the temperatures of all the planets. The sun in all 
instances being only the fountain or supplier of heat, to 
any amount, the atmosphere collects and retains it, or 
dispenses it according to its constituents and the cir- 
cumstances of the planet requiring these modifications. 

Safely, with this principle, we may walk through all 
the planets (portions of them at least), and find pleasant 
habitations even for ourselves. But if we leave a margin 
for the different species and constitutions of the animal 
and vegetable life of the planetary worlds (which need 
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not necessarily be a stereotype of the earth's, any more 
than the fauna and flora of India are the stereotype of 
the Arctic regions, or Austraha of other portions of our 
globe), it is quite conceivable therefore, and there 
no difficulty in believing, that the atmosphere which we 
see with our eyes" has in it the power of rendering 
Mercury quite habitable. This is much more probable 
than that excessive heat is prevented by a rare atmos- 
phere ; for while there is no appearance of such rarity, 
even if it did prevail it would not have the effect of 
modifying the sun's rays there to the same extent as it 
does here: there would still remain such an amount of 
intense heat upon tlie bodies of its inhabitants (exposed 
as they would be to the direct uncovered solar rays) as 
would be insupportable and destructive to human life. 
It is much more probable, therefore, that Mercury is 
fully protected by a sufficiently dense covering of watery 
clouds, as to produce a moist, and somewhat warm, 
though not dangerously warm, climate. 

Then there is a third mode by which the climates of 
all planets are regulated, as we know in our own case : 
viz., the inclination of the equator to the plane of its 
orbit. It is this inclination of our earth's axis to its 
plane that causes the pleasant variety of climate in 
our own globe, — different phases of climate sweeping 
alternately over each country, and causing more or less, 
except in some few parts, the variation named by the 
four seasons. This modifies and regulates the climate 



* The Bltnosphere of Mercury Is quUe perceptible to observation ; but 
its existence is beyonii »l] doubt, by observation of the planet at its transit 
pver the face of the sun, when a cloudy circle has been seen surrounding it, 
«s I beheld it myself in May, 1842. 
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of the entire globe, which successively enjoys a change, 
to those who never leave the sanqe place. But in other 
planets (such as Jupiter) it is not so, and would not be 
so in our case, but for the inclination of our axis. 

Now, as regards Mercury, the inclination of its axis is 
unknown. It has been guessed at, but there is nothing 
certain ascertained; therefore the effect produced upon 
the Mercurial climate cannot be affirmed positively from 
this source. But Mr. Proctor says there is one possible 
circumstance connected with the axis of Mercury which 
might render the Polar regions quite habitable, even at 
the short distance he is from the sun ; and even though 
his equatorial regions were a zone of fire^ and unin- 
habitable from the intense heat. It would be this : the 
eccentricity of Mercury is known to be so greats that if 
his axis were adjusted so that what would be his winter 
season should take place when he is nearest the sun, 
then his winter would be so tempered as to make his 
wintry pole habitable; and vice versa for the southern 
pole, his summer taking place when that pole was fur- 
thest from the sun. Then in that case the habitable 
portions would be limited to the poles ; and the equa- 
torial regions would be uninhabitable to creatures like 
us, and would form a wall of fire between the two 
regions.* As however the real inclination of the axis of 
Mercury is unknown, such speculations are vain, save 
as showing a possibility. 

As to the inhabitants (if any) in Mercury, various 
speculations have been made as to their probable size, 
— some maintaining that the smaller planets, such as 

• Proctor. " Other Worlds than Ours." 
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not necessarily be a stereotype of the earth's, any more 
than the fauna and flora of India are the stereotype of 
the Arctic regions, or Australia of other portions of our 
globe), it is quite conceivable therefore, and there is 
no difficulty in believing, that the atmosphere which we 
see with our eyes' has in it the power of rendering 
Mercury quite habitable. This is much more probable 
than tbat excessive heat is prevented by a rare atmos- 
phere; for while there is no appearance of such rarity, 
even if it did prevail it would not have the eff'ect of 
modifying the sun's rays there to the same extent as it 
does here : there would still remain such an amount of 
intense heat upon the bodies of its inhabitants (exposed 
as they would be to the direct uncovered solar rays) as 
would be insupportable and destructive to human life. 
It is much more probable, therefore, that Mercury is 
fully protected by a sufficiently dense covering of watery 
clouds, as to produce a moist, and somewhat warm, 
though not dangerously warm, climate. 

Then there is a third mode by which the climates of 
all planets are regulated, as we know in our own case : 
viz., the inclination of the equator to the plane of its 
orbit. It is this inclination of our earth's axis to its 
plane that causes the pleasant variety of climate in 
our own globe, — different phases of climate sweeping 
alternately over each country, and causing more or less, 
except in some few parts, the variation named by the 
four seasons. This modifies and regulates the climate 

• The atmosphere of Mercury is quite perceptible to observation ; but 
[ts existence is beyond all doubt, by observation of the planet at its transit 
pver the face of the sun, when a cloudy circle has been seen surrounding il, 
BS I beheld it myself in May, 1843. 
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of the entire globe, which successively enjoys a change, 
to those who never leave the sanje place. But in other 
planets (such as Jupiter) it is not so, and would not be 
so in our case, but for the inclination of our axis. 

Now, as regards Mercury, the inclination of its axis is 
unknown. It has been guessed at, but there is nothing 
certain ascertained ; therefore the effect produced upon 
the Mercurial climate cannot be affirmed positively from 
this source. But Mr. Proctor says there is one possible 
circumstance connected with the axis of Mercury which 
might render the Polar regions quite habitable, even at 
the short distance he is from the sun ; and even though 
his equatorial regions were a zone of fire, and unin- 
habitable from the intense heat. It would be this : the 
eccentricity of Mercury is known to be so great, that if 
his axis were adjusted so that what would be his winter 
season should take place when he is nearest the sun, 
then his winter would be so tempered as to make his 
wintry pole habitable; and vice versa for the southern 
pole, his summer taking place when that pole was fur- 
thest from the sun. Then in that case the habitable 
portions would be limited to the poles ; and the equa- 
torial regions would be uninhabitable to creatures like 
us, and would form a wall of fire between the two 
regions.* As however the real inclination of the axis of 
Mercury is unknown, such speculations are vain, save 
as showing a possibility. 

As to the inhabitants (if any) in Mercury, various 
speculations have been made as to their probable size, 
— some maintaining that the smaller planets, such as 

• Proctor. "Other Worlds Ibu) Ours." 
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if all were to move with exactly the same freedom 
as we do here, and if all are to be of tlie same statur^ 
and alike in general bodily conformation, then different 
powers of the muscular system must be bestowed on 
each. — strengthened in some cases to muscles of iron ( 
for the latter planets, and weakened proportionately 
for the smaller. The stature or height or size of planet- 
ary inhabitants being quite a different question, it would 
therefore be impossible to decide by such a test whether 
there are giants in Jupiter and dwarfs in Mercury, or (as 
Mr. Proctor thinks) the reverse, stature or magnitude 
being after all but an imperfect index to muscular 
power; for although there is ^ gem-ral proportion here 
among the human races, it does not follow that such 
proportion is extended to other races of which we know 
nothing. And even here the proportion on which Mr. 
Proctor reasons has frequent exceptions. I have seen 
weak giants and powerful dwarfs : in fact, giants that 
could not carry a dwarf, and dwarfs that (so far as 
muscular power was concerned) could carry a giant. 
Size is therefore an uncertain index to muscular power 
or activity ; but if a conjecture is to be formed without 
presumption, it is more in accordance with our prepos- 
session to imagine a large race in the large planets and 
small men in the smaller.* But in truth there is no key 
to this perplexing matter ; and it is more probable, on 

spiril5, are not subject lo the laws of gravitation. They appeared here 
with solid bodies 1 they ate, and drank, and walked, and subjected them- 
selves in every respect to the laws by which our material bodies are 
governed, while they remained here. 

* A nation of pigmies has recently been discovered in cential Africa by 
M. Schwenthurl, averaging oDiy four feet six inches in statute. (Vide 
" Heart of Africa," by M. Schem&rL 1874.) 
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the whole, that man, as he is upon earth, is the standard 
size and model of the intelligent and material beings 
inhabiting all worlds, — the adaptation resolving itself in 
reference to the respective masses of the planets into 
an increase or decrease of muscular power and energy. 
And the same may be said with regard to the question 
of light and heat, so differently distributed in the planet- 
ary worlds. An alteration in the structure of the eye 
will arrange the one ; while the capability of adaptation 
to climate, such as we see here, will satisfy the other 
condition, — all extremes of climate being mitigated by 
the cloudy canopy which surrounds these worlds, or by 
the constitution and physiol<^y of the bodies inhabiting 
them, 

Mr. Proctor's theory of the proportion of muscular 
power to gravity is formed upon the grounds of our 
own experience, and is a purely arithmetical calculation, 
which so far is doubtless correct ; but in doing so lie 
seems to have foi^otten (as he has excluded) the con- 
sideration of the psycltological view of the matter, 
which in my mind is the true index to it after all : i.e., 
as to the amount of it as regards the power of resisting 
gravitation. What is it that makes the great difference 
in muscular power ? To this it may be replied by 
another question : What is it that gives the different 
degrees of power and enei^ perceptible in the exercise 
of our volitions or will ? We know what the meaning of 
a determined or desperate man is, — a determined will ; 
and we know what wonders of bodily strength such 
persons are capable of exerting. The weakest women 
have been endued with a supernatural strength of muscle 
when under the influence of powerful excitement ; so 
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with lunatics, whose strength is proverbial, and quite 
disproportioned in many instances to mere muscular 
development;* so also in the case of running matches 
and leaping matches. The truth is, the spirit of mai 
the moving power of the nervous system, as surely as 
the steam is of the engine ; and all material calculations 
of gravity fail when this is excluded. 

The power of angels to overcome gravity is a matter of 
fact, as also our Lord, who even in his strictly human 
nature was enabled to resist it, not only when he ascended 
to heaven with the body he had after his resurrection, 
but when he walked upon the waters of the Lake of 
Galilee ivitk a body in every particular like our own, 
and communicated in a moment the same power Xa his 
Apostle and companion, Peter, — a man of flesli and blood 
like ourselves.^ The psychological view therefore, in my 
mind, goes far to solve the mystery of the inhabitability 
of worlds of differing mass, which would not affect a 
being with a body which required but the effort of the 

• The writer was informed many years ago, by an eminent physician 
then at the head of his profession in Ireland, and a near relative of hi; own, 
of the case of a lady whom he atlended, who was subject lo temporary fits 
of insanity, and who wa^ naturally of a weak and tender frame, and of a 
Ecnile and amiable disposition. Having a great regard for him, dnrinj; her 
lucid intervals she used to employ herself in netting a silk purse for him ; 
an employment requiring the most delicate rnanipulalion. When the fit 
came upon her, not only was she unconscious of her former employment 
and condition, but, becoming most violent, she acquired a supernatural 
strength so great as to enable her (as witnessed on one occasion), in spite 
of all efforts lo restrain her, lo seize the fire-grate of the rootn by the bars, 
and with little apparent effort drag it from its place on tlie hearth to the 
middle of the room. 

t In the instance of Peter walking upon the water, it is remarkable 
that his walking on the waves and subsequent sinking in Ihem are both 
referred to mental phenomena, as the immediate cause : by /ailk he was 
enabled'to walk on tliem, and through yiu/- h; began to iiiik. 
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will to adapt itself to any amount of gravity or pressure 
from the attractive powers of the planet ; but it is more 
rational to conclude that each planet has its own inhabi- 
tants, whose powers, both spiritual and material, are 
specially adapted to the system on which they live. 

VENUS. 

Having shown the probability (which astronomy does) 
of Mercury being inhabited, notwithstanding his prox- 
imity to the sun, let us now draw near to his and our 
next neighbour in the heavens, — the most beautiful^ but 
perhaps the most inaccessible of all the planets to human 
observation of her physical condition, — Venus, Being 
an inferior planet, ijC^ whose orbit is within^ or inside the 
orbit of the earth, much that has been said of Mercury 
is applicable to her, which need not be repeated. Like 
Mercury, Venus lives in the constant glare of the sun. 
Like Mercury, she appears as though she oscillated 
between east and west, for the same reason, — her mid- 
day course being invisible, except by the help of an 
equatorial, which (finding her place in the heavens at 
any moment) enables us to trace her course in bright 
daylight. Like Mercury, her identity at the two periods 
was doubted by the ancients ; and it was believed there 
were two stars, a morning and an evening star^ Lucifer 
and Hesperus. The beauty and brilliancy of Venus is 
so remarkable that the most unobservant are struck by 
it. It is diamond-like in lustre ; and when in opposition^ 
or in quadrature at her greatest elongation, nothing can 
exceed her brilliancy, which is often seen to throw a 
strong s/uuiow, like the moon. 
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Venus is considered to resemble the earth in her 
conditions, more than any of the planets : i.e., as far as 
magnitude and locality in the solar system, and her 
periods of revolution and rotation, which in all par- 
ticulars differ very little from those of the earth ; and 
though (owing to her position so near the sun and within 
our orbit, together with the probably dense atmosphere 
but brilliant light) we know less of her physical condition 
than that of her outside companion Mars, and can cer- 
tainly see less of her surface than any other; yet the 
analogy between Venus and the earth is more striking 
in many particulars than in any other planet in the 
heavens. If any planet in our system is inhabited, I 
think it is probable Venus is ; not from what the telescope 
reveals to us, but what her astronomical position and 
movements make known to us now. As regards her 
position' and magnitude, days and seasons and years, she 
may be considered as the twin-sister to the earth : there 
are no pair of planets, indeed, that resemble each other 
so closely in the entire solar system,~the only excep- 
tional feature being the absence of a moon, and a greater 
degree of light and heat. The former supposition how- 
ever has not been ascertained beyond all possibility of 
doubt; more than half-a-dozen observers,. and some of 
the most eminent astronomers, having sten, or thought 
they saw, such an appendage. Among these are Short 
(of telescopic celebrity), Cassini and Montaigne, Baudin, 
Riidkier, Montham, and Schrceter. Thus Italians, Danes, 
and French, and at least one eminent Englishman, 
unite in their testimonies as hai/ing seen this mysterious 
body, which Baudin measured and declared to be 2,000 
miles in diameter (about the .eize of our own moon) ; 
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and Schireter declares having seen it distinctly, accom- 
pan}-ing Venus as a black spot across the sun, at the 
transit of Venus, in 1761. Admiral Smyth and Mr. 
Hind accordingly think the question of a satellite, or 
moon, to Venus an open question, not >*ct dccit/edt 
and full of interest Yet besides the fact that mtwt of 
those who thus give their testimony IK-cd in times when 
telescopes were far inferior to those of the present day, 
and that the combined power of modem research with 
the best instruments that man could make has failed to 
discern a trace of a moon, it is more than probable that 
Venus is moonless ; or if she is possessed of such an 
appendage, it is so minute, and plunged so tn the intense 
glare of that sunlit region in which she moves, as to defy 
discovery by human optics. 

There is however but a slight deviation from the 
general resemblance of the planet to the earth in other 
particulars. Supposing that it is certain Venus has no 
moon, moving as she does in a region of space where 
constant and intense light prevails, both from the in- 
creased magnitude of the sun, which at Venus would 
appear fully one third larger than it would as seen from 
the earth, and consequently give out a proportioned 
quantity of additional tight, as indeed is evident from 
the brilliancy of the planet itself; besidcB this, it ia 
highly probable that the region in which Venus is placed 
is constantly surrounded by meteoric showers, revolving 
round our great luminary ; and whatever be the nature 
of the mysterious nebulous ring of light,* the orbit of 
which extends from the sun, sometimes even beyond 

• The ZodUod llghL 
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the orbit of the earth, and is always to be found 
within it, Venus must, as much as Mercury, be plunged 
in the midst of it, participating in it ; while on either 
side of her lie what would amply compensate for the 
loss of lesser light: viz.. Mercury, and the earth (with 
her moon), both of which would be visible to the 
inhabitants of Venus as splendid objects, — the former 
appearing quite as brilliant an object as Venus herself 
is to us ; while the earth would shine more brightly 
than Jupiter, and our moon would be distinctly visible. 
As far as the partial illumination derivable from a moon 
liice ours is concerned, a satellite would be unnecessary 
to Venus ; and indeed the chief object of our moon 
does not appear to be so much for the purpose of 
lighting the earth as for regulating the tides of our 
oceans,* the distance of the earth from the sun requiring 
a supplemental power to raise a sufficient tidal wave here. 
The proximity of Venus to the sun, however, would 
render such assistance unnecessary ; and the exact cal- 
culations of astronomers show that (assuming the exist- 
ence of oceans like ours in Venus) the sun alone, at the 
distance she is placed from him, would be sufficient (in 
consequence of her nearer approach to him, and conse- 
quent increase of his gravity) to raise, without the assist- 
ance of any moon, tides exactly corresponding to those 
which sun and moon combined raise upon the earth. 

The magnitude of Ve;ius is nearly the same as the 
earth, its diameter being eight thousand one hundred 
and ten miles, — or wanting only the fifteen-thousandtli 

Edinbui^li : A. and C. 
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part of the diameter of the earth. This difference ts so 
slight that were it possible for us to see the two globes 
side by side, it would be difficult to perceive any differ- 
ence. Its mass and density also is so nearly that of the 
earth as to make but little difference in the power of 
gravity on the surface. It is possible, therefore, to 
imagine a fauna and flora closely resembling those of 
the earth, on this ground. 

The mean distance of Venus from the sun is 68 
million 932 thousand miles, — being one third nearer his 
surface than the earth. However, as the orbits of all 
the planets are not circular but oval, this distance 
varies about a million of miles at times ; but this is 
a trifling distance in celestial measurement, and would 
make little or no difference in the amount of light and 
heat imparted to the planet, while the difference of 
her orbit from that of a perfect circle, if described 
on paper, notwithstanding its really elliptic form, would 
be imperceptible. Of all the planets the orbit of Venus 
deviates the least from a circle, by which movement a 
greater uniformity of light and heat will be sustained. 
With regard to her distance from the earlh there is a 
much greater variation, depending upon the relative 
position of the two planets. When on our side of the 
siiti, or in inferior conjunction, as it is called, Venus 
and the earth are only a little more than twenty-four 
millions of miles apart ; but when Venus is on the 
opposite side of the sun, or in superior conjunction, her 
distance from us is increased to 166 millions of miles. 
This of course reduces the size of the planet proportion- 
ately, but not the distinctness of vision, as she is a 
better object for the telescope at the greater distance, 
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in many respects, than when near to us at inferior 
conjunction. The best time, however, for viewing Venus 
is at her quadrature, or elongation at either side of the 
sun, or at the position of her orbit intervening between 
them. 

The length of Venus' year is 224 terrestrial days and 
seventeen hours (nearly), or a little more than seven 
months : her day, or revolution on her axis, is like 
cur's, — twenty-three hours and twcnt>-six minutes, or 
about half-an-hour shorter than the earth's. Supposing 
that the seasons of Venus correspond to those of the 
earth,^(>.. that her polar axis is at the same angle as 
the earth to the plane of her orbit,— her climate, not- 
withstanding the greater amount of light and heat from 
the sun, would much resemble the earth's, and, like the 
earth, she would have her tropical regions and her 
temperate zone, arctic and antarctic, while the appa- 
rently more dense covering of atmosphere and clouds, 
the constituents of which have been pronounced by the 
spectroscopic analysis to be similar to the terrestrial 
atmosphere, would help to modify any extremes that 
might otherwise be produced by solar heat. The 
constant light in which she is placed, too, with probably 
beautiful auroras and other electric phenomena to a 
much greater extent than at our distance from the sun, 
would render Venus a suitable and splendid habitation 
for inhabitants constituted like ourselves. The real 
climate of Venus, however, according to the calculations 
of many astronomers, does not resemble that of the 
earth as nearly as we have been supposing, if the 
inclination of her axis to the plane of her orbit is as 
great as it is believed to be by some: viz., from 55° 
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to 75 . Even the former, which is the result of De Vice's 
observations, and thought to be the most probable 
would produce, unless modified by atmosphere and 
other causes, a climate of such violent extremes of heat 
and cold as would render It uninhabitable to beings like 
us. The consequence of suc^ an adjustment of her 
axis would be (says Mr. Proctor) that the arctic regions 
would extend to within fifteen degrees of her equator, 
" while the tropics would extend to within fifteen degrees 
of her poles ; thus giving two zones larger by far than 
the temperate zones of our earth, belonging both to 
her arctic and her tropical regions. And it would be 
difiicult to say whether her polar, or her arctico-tropical 
region would be to our ideas the least pleasing portion 
of her globe." The extremes of heat and cold would 
be such, under such peculiar "circumstances, that none 
of the human races could bear the alternation between 
her polar terrors, and an intensity of summer heat far 
exceeding anything with which we are familiar on earth, 
and which would suffice to destroy nearly every race 
of human beings subsisting now upon the earth." • 

Besides, however, that much uncertainty still rests 
upon the observations that are necessary to decide 
positively the inclination of the axis of Venus, we need 
have little doubt that, even if it does differ from that 
of the earth to the extent which has been affirmed, 
other and compensating causes and circumstances are 
at work, and can easily be conceived, in the nature 
and regulation of her climate by her atmosphere, as to 
render her climate, although differently distributed, quite 

•"Other Worlds tlun Ours." Pboctok. 



2C6 THE SECOND HEAVEN, OR 

as habitable as the earth. Before leaving the subject of 
the influence of planetary atmospheres upon the climate 
of planets, I may mention that the calculations of Mr. 
Williams" respecting the density of the atmosphere of 
Venus, upon the theory of the existence of a universal 
atmosphere of similar composition to that of the earth, 
and accumulating round every gravitating body of the 
universe in a quantity proportionate to its gravitating 
power, gives as the result an atmosphere resembling as 
nearly as possible that of the earth in density, and pro- 
ducing a climate according with that supposed already 
as the result of astronomical and telescopic observation. 
Mr. Williams thus describes his theoretical analysis of 
the atmosphere and climate of Venus ; — 

"The mass and dimension of the planet Venus approximate 
so closely to that of the earth that the density of ils atmosphere 
should only differ from ours by so small a fraction that we may 
consider it as about the same. The only important meteoro- 
logical differences between Venus and the earth would be those 
due to its greater proximity to the sun, and the greater inclina- 
tion of the plane of its equator to its orbit. 

" In the first place, there should be land and water as upon 
the earth ; but, as the quantity of heat received by Venus 
from the sun is nearly double that which comes to the earth, 
the atmosphere should be loaded with aqueous vapour. This, 
again, would moderate the action of the sun upon the surface 
of the planet itself, as the vapour would absorb so much of 
the planet's heat and retain it in tie atmosphere. So far, we 
should have the conditions of a hot, humid, and equatorial 
climate, as compared with that of the earth ; but then, the 
inclination of the axis, producing such extreme variations 
between the summer and winter, exposure to the sun, the 
temperature, and polar regions, would seriously disturb this 

• "Fuel of the Sun." 
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equalizing influence of the aqueous vapour. Thus, there vjould 
be great extremes of evaporation and condensation. And 
Venus should be a foggy, cloudy, and rainy planet, with some 
polar snow during the winter, and probably polar glaciers : its 
atmosphere thus charged with vapours, and perhaps aug- 
mented in density by them, should be easily detected ; but its 
surface configuration would be much obscured by the misty 
envelope. 

" This theoretical sketch," says Mr. Williams, " which is 
merely a statement of what must result if my hypotheses are 
correct, corresponds as nearly as possible with the conclusions 
arrived at by actual observation, as the following quotations 
will show, from Guillemin's work on the Heavens, edited by 
Lockyer : — ' If we refer,' says Guillemin, ' to the drawings of 
Schrteter, which represent Venus in three of its phases, we 
shall notice that the luminous part of the disc is far from 
tenninaiing abruptly along the line of shade ; its light, on the 
contrary, diminishes gradually, and this diminution may be 
entirely explained by the twilight on the planet. The existence 
of an atmosphere of considerable height has been inferred, 
which, by reflecting the rays of the sun, enables them to 
penetrate into the regions where that body is already set,' 
Thus the evenings of Venus would be like ours, lighted by twilight, 
and the mornings by the dawn. In summing up generally the 
results of various observations, Mr. Guillemin says : ' Perhaps 
a very dense, cloudy atmosphere, constantly charged with vapour 
arising from the heat, envelopes the globe of Venus, and thus 
moderates the rigour of its opposite seasons' " 

A fact which gives this hypothesis confirmation is the 
observation of a transit of Venus over the sun in 1761. 
A nebulous ring seemed to surround the black disc of 
the body ; and, moreover, at the moment when it was 
but partly projected on the sun, the contour of the 
exterior limb of the planet was seen edged with a 
luminous ring. 

The cloudiness and consequent climate of the planet is 
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further indicated by tlie nurkings on its surface, so far as 
any d(ri«;ndcncc can be placed upon ihcm ; but Lockyer. 
and otlif T Engli-ih xitrnnomers, with telescopes of the 
bcftt tonitnictifrti, have failed, in this country at least, to 
verify the Ktatcmcnts of the older observers of other 
climet. Among these, Italian astronomers are con- 
•picu"iii, which, perhaps, serves as a key to the reason 
why they, with inferior telescopes, were enabled to see 
what toiild not be discerned here. The indistinctness 
protliiad by our own misty climate and atmosphere 
prcvcnliii^ the full action of the best telescope, far more 
th.in tlif cloudy envelope of Venus, and rendering an 
iiifirii-r telescope, in a dry and ehar atmosphere, more 
effectual than the best that human hands could make 
under a British sky. However, the markings on the 
surface of Venus, seen by the Italian observers, Cassini, 
Baudin, and De Vico, and also by a French astronomer, 
Montaigne, and which agree in many particulars, could 
not have been all delusions. And though Mr. Lockyer 
thinks these are by no means borne out by modern 
investigation, and cautions his readers against receiving 
absolutely the inferences drawn from these old observers, 
yet, as the English observations as yet are only negative, 
and the Italians positive, it would be hardly prudent to 
attach no importance to these latter, and we may, 
without prejudice to the cause of truth or science, — 
confirmed, as many of them are, by agreement with 
each other, and also by one by Schrceter (a close and 
accurate observer), — consider them as the best that have 
been made. Blanchini represents in his drawings two 
polar and two equatorial continents, the latter being 
more probably seas, being the darker portions. 
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The difficulty of distinct definitions however, even 
under the most favourable state of the heavens, is the 
strongest proof we could have of the real density and 
extent of the atmospheres. I have myself however 
seen, even through clouds and vapourous film, with 
a. ten-feet common refractor of six inches aperture 
reduced to two inches, and frequently since with three 
and four-inch acromatics, the gradual shadowing of 
the termination betokening the twilight,, also the blunt- 
ness of the Southern Hom ; and on one occasion, 
with the large instrument just leferred to, a distinct 
bright spot at the extreme end, and separated tike an 
island of light from the Soutliern cusp. It reminded 
me of what is a common and familiar sight in tiie 
moon : e.^., the top of a mountain tipped with sunlight 
Speculations are varied as to the configuration of this 
to us mysterious but beautiful globe. Its mountains 
and vales and oceans must ever remain hidden from 
our mortal sight Yet, looking at it, we may each 
let our imagination roam through &ncied scenes of 
glory and beauty far exceeding our own beautiful earth ; 
nor can the eye of the Christian astronomer behold it 
without the deepest interest, — not only as remembering 
that it is the Scriptural emblem of Him who is named 
the Bright and Morning Star, but as probably con- 
stituting one of those many mansions prepared by Him 
to receive His people ; as one of those places with which 
death will possibly make us immediately acquainted, . 
and the lustrous aspect of which to the eye is but the 
index to the nature of mysterious lands at present valed 
from our sight, the real gloiy of which lie within her 
sphere ; where possibly we may wing our way, and find 
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many wc loved here and parted with on earth, walking 
in its abundant light, and enjoying in its lucid regions 
pleasures that never fade. 

MARS. 

Many persons not usually very observant of the heavens 
have yet been somewhat alarmed by the sudden appear- 
ance of a lai^e blood-red star, as large as the planet 
Jupiter, and which, not having been previously noticed 
when in the same position, has led them to think it is a 
strange object, and have looked at it with wonder and 
suspicion. On inquiry, however, as to its nature from 
anyone who is conversant with such matters, they will 
be told, to their astonishment, that it is only " the planet 
Mars" introducing himself to the notice of the world 
at his triennial visit, called technically by astronomers 
"The period of his opposition," when only he can be 
seen with advantage by those who are desirous of 
inspecting him, being magnified by his approach to the 
\ earth to more than double the size he appears at any 
other period. 

The explanation of this is simple. The orbit of Mars 
lies far outside the earth, being separated from us by 
a mean distance of about 40 millions of miles when 
nearest to us : i.e., when in the same part of the heavens 
as we are, — on our side of the sun and directly opposite 
to us, — so that a line drawn through the centre of Mars 
would pass through the centre of the earth, on to the 
sun. Mars then is in what is called "opposition," or at 
his nearest point to us. Did the two planets keep pace 
with each other from this point, the magnitude of Mars 
would always be the same, and he would appear as he 
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does at opposition constantly. But this is not the case, 
and as the earth, being nearer to the sun, travels much 
more swiftly, Mars is for a time left behind in the 
race, and the earth gradually widens her distance from 
him, during which time he gets smaller and smaller, 
until at length his greatest distance from us is accom- 
plished : viz., when both planets have arrived opposite 
to each other again, but at opposite sides of the sun. 
Then it is evident the distance which separates the 
two planets is increased by the entire diameter of the 
earth's orbit, added to the 50 millions' of miles from 
which they were previously separated at the period of 
opposition. To illustrate this, let two persons repre- 
sent, one the earth and the other Mars ; let them stand 
at a round table, — he who represents the earth at say 
two yards from the table, and the representative of 
Mars one yard beyond him, and exactly behind him 
outside : this would be the case of Mars in opposition, 
separated from the earth by only one-third of kis 
distance from the sun, — in round numbers, say 150 
millions of miles. Now let the person who represents 
the earth move round to the opposite side of the table, 
preserving the same distance of two yards from it, 
and leaving him who represents Mars standing where 
he was : here would be a representation of Mars in 
conjunction, as it is called, or at his greatest distance 
from the earth. This would be, as could be seen, the 
united distance of the entire diameter of the earth's 
orbit added to the original 50 millions of miles, — or 200 
millions plus fifty: i.e., 250 millions of miles. It is easy 
to comprehend what a difference this must make in the 
apparent size of Mars at opposition and conjunction. 
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When he is at the former he is five times nearer aad 
twice the size as at the latter, when he dwindles, from 
distance, into an insignificant red spark. There is besides 
this cause for the changes in the apparent size of Mars, 
another, which makes the discrepancy of size and dis- 
tance greater even at times, — and that is the eccentricity 
of his orbit and that of the earth, neither of which it 
must be remembered are perfect circles, but ovals or 
ellipses, the centres of which are not to be found at the 
centre of the sun, but at a considerable distance from him. 
The effect of this will be to render at certain times the 
distance considerably greater as well as the approach of 
the planets to each other nearer. This cause, for instance, 
operates so as to make the greatest distance of Mars 
from the earth 256,000,000 of miles and his least distance 
from us only about 35,000,000, his disc being increased 
or diminished to our sight proportionately. The eccen- 
tricity of the orbit of Mars indeed is so great, the 
centre of his orbit being thirteen millions of miles from 
the sun, that the amount of light and heat received 
by him at his perhelion, or nearest approach to the sun, 
and his aphelion, or greatest distance, must differ in the 
proportion of one lutlf at each period. 

The physical aspect of this planet, however, is to us 
the most interesting feature ; and though the time for 
observing him is limited, astronomers have been enabled 
to gather more from him as to his condition than any of 
the other planets ; and presenting as he does so striking 
an analogy to our own globe, he is, if not always the 
most brilliant, the most interesting star in the heavens. 
Mars, indeed, is the only planet in the heavens the 
geographical features of which have been positively 
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ascertained and distinguished from the atmosphere that 
surrounds him, and which in the case of the other planets 
presents an all but impenetrable veil and obstruction to 
the discovery of their features and physical condition. 
Mars, though always presentit^ a full face to us so 
as to prevent us from seeing the contour of his moun- 
tains, as we do in the moon, yet has not prevented 
us from ascertaining the boundaries of his oceans and 
continents and islands, and probably forests and prairies, 
as well as his arctic and antarctic regions. These have 
not only been conjectured from transitory views, but 
recorded permanently, after years of observation, and 
mapped out on a scale as accurately, or even more 
accurately, than the boundaries of sea and land in our 
own globe. 

These discoveries afford an instance of the highest 
achievement which the telescope has performed, or the 
human sight has been permitted to attain. Forty or 
fifty millions of miles, although it sounds but little in 
celestial measurement, is really an enormous distance, 
and quite inconceivable to us. If we could be trans- 
ported to that planet, 'across the gulf that separates us, 
at the rate of twenty miles an hojr without ceasing for 
a moment, it would occupy us 285 years in our journey. 
To be enabled to perceive distinctly the configuration of 
a globe at such a stupendous distance from us, and even 
to mark the very clouds that float in its atmosphere, — to 
watch the melting of his winter snows, and the falling of 
his icebei^s, — is one of the strongest testimonies of the 
perfection of instrumental power, as well as of the 
triumph of intellect in the Being who devised such a 
giant's eye, or an angel's power of sight, to be enabled 
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to accomplish it, and to watch the changes and operations 
of nature in another and a distant world. 

There is no other body in the heavens the 
physical details and geography of which have 
seen and recorded but the moon ; but our satellite, 
besides her proximity, is an uninteresting object com- 
pared to Mars, or any' planet, and only affords us a 
picture of barren and dreadful sterility, such as a 
desert volcanic rock in the ocean would afford com- 
pared with a green and populous island in the Pacific ; 
but in Mars we have a celestial island, every feature of 
which resembles our own planet, so that a feeling of 
intense curiosity and interest is excited by the exam- 
ination of it with a telescope: under such inspection, 
indeed, great as his distance from us is, the impression 
of his habitability, — i.e., his present habitability, — is 
powerfully suggested to the mind that contemplates it. 

Mars is not more than half the magnitude of the 
earth, being only 4000 miles in diameter, or twice the 
size of the moon, forming what may be termed a 
miniature earth, yet not so small as not to form a most 
important member of the solar fainily, being situated at 
a mean distance of 144 millions of miles from the sun. 
He probably receives a little more than half the light 
and heat from him that we do, though this cannot be 
certain, at least as far as heat is concerned, as we have 
already shown in the case of Mercury, the exact modi- 
fying causes which are at work to regulate the tem- 
perature of the planets being unknown to us. His orbit, 
too, being eccentric, the proportion of light and heat 
received by Mars will vary immensely, — receiving but 
half the light and heat at his aphelion, or greatest 
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distance from the sun, that he does at his perihelion, or 
nearest approach. 

The density of Mars is less than three-fourths that of 
the earth, or nearly four times that of water, which is 
generally used as the standard substance for measuring 
the density of the planets. The effect of this will be of 
course to lesson gravity at his surface, so that lib. 
weight on the earth would only weigh 6 ozs. 3 dwts. at 
Mars,* rendering locomotion an easy matter in such a 
world, as it was in the case of Mercury. The years of 
this planet are nearly equal to two of our terrestrial years, 
or 687 days ; while his days are twenty-four hours and 
thirty-seven minutes. The inclination of his equator to 
the plane of his orbit is believed to be 27^ degrees, 
differing only a little from that of the earth, which is 
23J ; therefore, //vw this cause alone, the climates of the 
two planets will not be likely to differ much, though 
doubtless there are other conditions and circumstances 
relating to it which may render a considerable difference . 
of climate probable. Mars is believed to be unaccom- 
panied by a moon, and in this particular differs from the 
earth, and the general analc^y of planets attended by 
satellites, — 1>., if it \x the case; but Dr. Lardner, and 
Dr. Dick, and others, contend for the possibility of the 
existence of a moon, though unseen by us owing to its 
diminutive size and proximity to the planet, if in due 
proportion as to its magnitude and distance: thus the 
second satellite of Jupiter is only the one forty-third 
part of the diameter of the planet, and a satellite that 
would be only the forty-third part of the diameter of 

•Proctor. 
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Mars would be under a hundred miles in diameter. 
Such an object would scarcely be discerned even by 
powerful telescopes, especially if it did not reach far 
from the disc of the planet, the light of which would 
render it imperceptible ; indeed, the fact that for many 
years one of the satellites of Saturn was undisccrned, 
renders it not altogether improbable that a satellite to 
Mars may yet be found. 

The red colour of Mars is one of the features that is 
most remarkable, being SO different from Venus or Mer- 
cury, — being indeed the only red planet in the solar 
system. There have been many conjectures as to the 
cause of this, but none altogether satisfactory. The 
redness indeed fiarfia/ly disappears under a close inspec- 
tion with the telescope, but not completely; and it is 
thought to be owing to something in the soil or surface 
of the planet, rather than to his atmosphere, which latter 
some have imagined to be the cause. The telescopic 
survey of Mars has been the subject of astronomical 
research from an early period, — from Hooke, in 1666, up 
to the present time, — including the Herschels, Beer and 
Mcedler, Nasmyth, Jacob, De la Rue, Philips, Dawes, 
and Lockyfer, with a host of other eminent astronomers. 
There is no planet in the heavens indeed which has 
undergone so close a scrutiny, or which has rewarded 
the observer with more interesting results ; and has 
enabled us to detect, at the enormous distance of forty 
millions of miles, an island world like our own, with its 
entire configuration, — even the green colour of its oceans 
or savannahs or forests, its polar ice and snows, even to 
the melting of that snow, or the fall of a shower of it, 
or the tumbling of a mountain iceberg into the Martial 
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sea, or the gradual raising from that sea of the frozea 
mists and clouds that hang over it, as in our own polar 
regions. All this, and much more that we shall relate, 
has been revealed to the wondering eyes of the inhabit- 
ants of the earth ; and so clearly rendered visible that 
many charts of Mars have been made that excel those 
of the earth in accuracy of outline, and many interesting 
sketches : among the latter that represented in our plate 
may be considered one of the most interesting, taken by 
Mr. Nasmyth, in 1862, in his 14-inch reflecting telescope. 
It reveals not only the Polar or Arctic regions, with the 
ice-cliffs at the boundary, but the interesting feature of 
an island, in the midst of a Martial ocean, about the size 
of the British Islands. 

Before Nasmyth, Sir William Herschel had charted 
Mars ; likewise Beer and Moedler. Professor Phillips too, 
and Mr. Locky&r, had constructed two globes of Mars, 
presenting most of the features visible in the telescope. 
But the most elaborate and perfect delineation of the 
entire Martial country is that which has been made within 
the last three years, by the united efforts of Mr. Proctor 
and Mr. Browning, of the Minories, London, from twenty- 
seven admirable drawings of the planet by the late Mr. 
Dawes, the result of thirteen years close observation of 
the planet by that most eminent astronomer, and who 
was deservedly reputed to be one of the best observers 
in the kingdom. These drawings were entrusted to 
Mr. Proctor for the purpose of charting the planet, which 
he has done admirably, both stereoscopically and on 
Mercator's projection, to which plate our readers are 
referred, Mr. Proctor having kindly permitted the writer 
to copy it Mr. Browning, the eminent optician, has 
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since constructed, from the drawings already referred 
to, a solid globe, containing all the features of the planet 
in their proper positions (from which several beautiful 
stereoscopes have been taken), by which the entire con- 
figuration of the strange country may be seen, as though 
the stereoscope had been taken directly from the planet 
itself. It is hard indeed to believe, when looking at 
them thus ingeniously produced, that they are not pho- 
tographed from the planet itself directly, so perfect a 
globe does it appear ; and indeed we have reason to 
believe, that a photograph from Mars (were it possible) 
would not be much more accurate than what we behold, 
which Mr. Proctor affirms to be a most correct transcript 
to the solid globe of Mr, Dawes' various sketches. A 
photograph from Mars itself directly never could be 
obtained, as the almost constant veil of cloud and mist 
that hangs on his surface, only occasionally rising, pre- 
vents the possibility of more than a partial and tran- 
sient examination of his surface at one time. Unless 
indeed the entire Martial atmosphere altogether dis- 
appeared, a photograph would be impossible ; and even 
if it did, the comparatively feeble light of the planet 
would be very unfavourable for a picture. To effect 
what has been done, therefore, required not only a keen 
sight (for which Mr. Dawes was remarkable) and a first- 
rate telescope, but indefatigable perseverance on the 
part of that able astronomer, to make out, after thirteen 
years' incessant watching, every separate feature of its 
surface, revealed only by occasional glimpses, and to 
distinguish the permanent markings from the deceptive 
ones caused by moving clouds : but these features being 
now put together on a solid globe, on a perfect scale, by 



WORLD OF STARS. 219 

Mr. Browning and Mr. Proctor, enables us to see this 
remarkable globe as though a phot<^^ph had been 
taken from a cloudless planet such as the moon. 

But although there are many matters relating to the 
planet, that can only be the subject of our speculation, 
yet many of the moving processes of nature absolutely 
in action can be discerned by us. Thus the annual con- 
traction and extension of the snowy zones at the poles, 
by alternative melting and freezing, can be distinctly 
perceived, and have been measured. This indeed con- 
stitutes one of the most interesting features connected 
with the planet, as bearing a strong analc^y to the cir- 
cumstances of our own globe. We know the poles of 
the earth are ice-bound : the appearance therefore of a 
white circular patch at the poles of Mars led Sir William 
Herschel naturally to the conclusion that the white 
revealed there was snow and ice, as on the earth ; and 
closer scrutiny revealed the highest probability of this 
fact by the partial annual or seasonal disappearance, or 
contraction and expansion of the outline or boundary 
of the snowy region in the Martial summers and winters. 
The familiar phenomena of melting or thawing and 
freezing, as on the earth, were naturally and irresistibly 
suggested and exhibited ; also snowing, and its con- 
sequent disappearance. Accordingly these regions were 
carefully measured at the corresponding seasons, and 
found to diminish or increase on a regular scale in pro- 
portion to the advance or retreat of the summer rays. 
Thus the magnitude of the South Pole was found to 
diminish gradually from June t6th, 1830, to July 19th 
of the same year, from a diameter of 12° 46' to 8° 2'. 
The following is the table of observed changes : — ■ 
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Juni: l6th [Ihe period nnswering to ttiat month in Man), , , 

Ibc diameter of the snawy spot was - ll 46 

Juncajrd, „ „ - II 30 

June J6th, „ „ - 7 10 

Jufyrih, ,. „ -6 io 

Juiygih. „ „ - s 46 

July i9ih, „ „ - 8 a 

The rapid melting of the snow and Ice wU! be here 
perceived, implying a reduction (in less than a month) 
of more than half the diameter; also the equally rapid 
increase on 10° from July 9th to the 19th, The border 
of the snow-zone on June i6th stretched to the latitude 
of 83° 37'; on the 9th of July only reached to 87° 7' 
latitude. This was at the South Pole. The same result 
attended the observation of the North Polar spot, — the 
minimums of both taking place at the same time of the 
year, answering to the 12th of July, or the I2th of 
January on the earth. 

The diminution of the extent of the polar snows was, 
however, found to be unequal, the Southern spot under- 
going a much greater diminution both in extent and 
distance from the pole than the North, the latter having 
an area when at its maximum of five times that of the 
South; thus proving that while the South Pole has a 
hotter summer than the North, it has a colder winter, — 
a greater extent of snow and ice in winter, and a con- 
sequent greater variation of climate than the North, 
being subjected to greater extremes of heat and cold. 
The snowy extension of the Southern Pole reached in 
Feb. 7th and March 7th, 1837 (answering to Dec. lOth 
in Mars), the distance of 35° from the South Pole : in 
other words, to a latitude answering nearly to the British 
Islands on the earth. Thus there will be colder winters 
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in the southern regions of Mars than tn the north, and 
hotter summers, and this notwithstanding the summer 
and spring in the northern parts are seventy-six days 
longer than in the south ; but the greater heat and light 
received in the south compensates for its shorter summer, 
being 0.52 that of the earth at the south, and only 0.37 
at the north. From these considerations Msedler arrived 
at the conclusion already put forward by the elder 
Herschel, " that in these white spots we behold a wintry 
eflect, similar in every respect to a fall of snow upon the 
earth at that season." 

But besides the general retreat of the snowy zones in 
summer, smaller changes and movements have been 
seen in these regions, some of which doubtless may be 
attributed to clouds of great extent moving, as ours do 
in similar cloudy regions on the earth ; but others more 
probably arise from local causes, such as are experienced 
in our Arctic regions, such as the breaking up of ice 
packs and fields, and some of the changes observed 
even from a temporary fall of snow. Thus Professor 
Mitchell, of Cincinnati, relates in July, 1845, the sudden 
appearance of a strange dark spot in the very midst of 
the bright snow patch, and which was seen by several 
friends as well as himself. This spot having remained 
stationary for some time, disappeared, and was never 
seen again, being probably an extensive cloud. A^ain, 
on August the 29th of the same year, the entire outline 
and configuration of the snow zone was changed rapidly 
from the appearance and outline it had maintained 
for weeks: this was evidently the breaking up of a 
vast field of ice, a phenomenon familiar to all our Arctic 
explorers. Again, on the 30th of August, Professor 
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Mitchell saw a small bright spot, which was projected 
on the snowy zone, gradually detach itself from it, and 
moving onwards for a few days get out of the snowy 
regions altogether, after which it gradually became 
fainter, and at length disappeared. Some have imagined 
they saw this spot on the mai^in of the planet, and if 
so it was suggested that it might have been the Martial 
moon; but it is more probable that it was some vast 
bright snowy cloud moving away to a warmer region, 
where it was dissipated, as it would be here, presenting 
indeed a perfectly analogous case of meteorology with 
the earth.* The difficulty of observation of the surface 



* Mr. Proclor gives a most interesting account of the visible rising of a clou il 
or mist from the surface of the ocean called " Dawes' ocean " in the map, and 
which was witnessed by two astronomers tlie same night, the first part of 
the phenomenon by Mr. Lockyer and the conclusion of it by Mr. Dawes, 
who has recorded it in his sketch. He thus describes it : — + "On October 
3td, 1861, Mr. Lockyer was observing Mars late in the evening. He 
noticed a part of Dawes' ocean, where il borders on Herschel conlinent, 
was hidden from view. In place of the ordinary dark aspect of this region, 
a &inl misly light, with ill-defined borders, was observable. As the even- 
ing progressed, he noticed that the outlines gradually became clearer ; but 
when he gave up observation (at about half-past eleven), the while light 
[till continued to veil Che outline of a part of Dawes' ocean. Now Mr. 
Dawes observed Mars on the same night, at a quarter-past twelve. The 
drawing which he took at that hour shows that the process of clearing up 
noticed by Mr. Lockyer as being in progreas in the earlier part of the night, 
had. by the lime Mr. Dawes began work, entirely lifted off the veil which 
concealed the coast line. The remains of misty light seen by Lockyer are 
Blill to be detected in Mt. Dawes' drawing ; but they have pissed further 
south, and no longer hide the shores of Dawes' ocean." 

Mr. Proctor makes the following interesting comment upon the above, 
as pointing to, and confirmatory of, the probable nature of the phenomenem 
then witnessed ; — "From the observed position of ihe region in question, 
the Martial time of day there must have been somewhere about noon wliL-n 
Mr. Lockyer began his observations; and about one o'clock in the after- 
noon, according to our lerrestrial mode of reckoning, when Mr. Dawes 

t Proctor. "Other Worlds than Ours." (Page 96.) 
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of Mars arises quite as much, it must be remembered, 
from his own atmosphere as from ours ; and the meteor- 
ology of the planet, which the spectroscope has revealed 
to be precisely similar to our own, leaves no doubt what 
to attribute such changes to, as, without leaving the earth, 
a similar picture is presented here. A very fine night 
for observation on the earth, however, may be a very 
bad one for seeing Mars, and vice versd. 

The climate of Mars, so far as the proportions and 
divisions of the seasons are concerned as influencing it, 
ought to be quite as fine as the earth, and probably as 
warm. The spring, summer, and autumn, in his northern 
regions, occupy 522 days in all : ie,, spring, 191 J ; sum- 
mer, 181 ; autumn, 149J; while his winter lasts only 147 
days (not quite five months) out of the 669 days, or 
nearly two terrestrial years. This large proportion of 
the finest seasons should give as the result a finer climate 
than we have, ^^ ceteris paribus^ Thus upon observation 
alone with the telescope astronomers formed the theory 
of the analogy of Mars' meteorology to that of the 
earth more than a century ago, and that the white spots 
were his polar snows. 

Where snow is there must be water, and vapour, and 
condensation into clouds ; the formation of air, and all 
the kindred phenomena we are acquainted with here, — 
thunder, lightning, rain, hail, and frost, and all the atmos- 
pheric and magnetic conditions that are inseparable from 
them. Then the dark " blue-green spots " were oceans, 



observed the planet It is no uncommon thing to see our terrestrial skies 
clear up soon after mid-day ; and if. the veil which conceals the Martial 
features is really cloudy, this is precisely what happened out yonder forty 
millions of miles away from us on the day in question." (Page 100.) 
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and the others (lighter colour) forests ; while the conti- 
nents and iijlands revealed themselves ; and a pictured 
world was presented to our sight and mind upon ob- 
servation and hypothesis alone. But tlmt all was but 
conjecture after all, however probable; and the white 
markings might not have been ice, nor the atmosphere 
identical with our own, nor the meteorology of the 
planet in any respect the same. A new and un- 
answerable witness, however, has now appeared in 
modern times, and come to tlie assistance of the tel- 
escope, to confirm all that its lai^er companion has 
suggested or affirmed. The spectroscope has set the 
question at rest for ever, whether ice is ice in Mars, or 
whether the white which we see there is veritable ter- 
restrial ice, or frozen water, or only something like it; 
and whether the moving clouds are simply terrestrial 
clouds in their composition, — i.e., condensed water and 
vapour ; and whether the air breathed, or to be breathed, 
there is our air, — familiar to us as the breath of our life, 
and the constituents of which and their proportions are 
precisely the same. Before the discovery of the spec- 
troscope, this would have been impossible to discover ; 
and even now that it is discovered, it seems almost 
miraculous that we should attain such knowledge, Yet 
the testimony of that instrument is infallible, and affirms 
beyond all doubt the identity of the two atmospheres : 
consequently the whole theory and hypothesis derived 
from observation is correct ; and on looking at Mars 
we are actually looking at another and a smaller earth, 
and the whole Martial mechanism of his heavens is 
going on there just as it is here. 

Thus modem science has effected a discovery, and 
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triumphed over a difficulty deemed insunpountable but 
a few years aga The manner in which this was effected 
is not the least interesting part of the matter, as it is 
described by the most eminent of our spectroscopists, 
Mr. Huggins. He says, " Even the spectroscope was at 
fault at the first observation in distinguishing the differ- 
ence between our own terrestrial atmosphere and that 
of the planet" After failing however in 1864, he was 
successful (even perhaps beyond reascmable expectation) 
in 1867, owing chiefly to one of those happy fortuitous 
circumstances that enable clever and intelligent men to 
avail themselves of an unusual opportunity afforded 
casually, and as though it were providentially, for the 
very purpose of the experiment, and consequent dis- 
covery. It is thus described' by Mr, Proctor : — On the 
14th February, 1867, he «camined Mars with a spectros- 
cope, attached to his powerful 8-inch refractor. The 
rainbow-coloured streak of the spectrum was crossed 
near the orange part by dark lines, agreeing in position 
with lines which appear in our solar spectrum when the 
sun is low, and the rays have to pass through a dense 
stratum of our atmosphere. To determine whether these 
lines were due to the atmosphere of Mars or that of the 
earth was now the difficult question. He turned the 
spectroscope accordingly to the moon, which, fortunately 
for his purpose, happened at this time to be nearer the 
horizon than Mars ; so that if due to the earth's atmos- 
phere, the lines ought to have been stronger from the 
moon than from Mars : but instead of this, the group 
of lines from Mars, seen in his light, were not visible at 
ail in the lunar spectrum ; hence the conclusion was 
irresistible,— that they belonged to Mars, and not to the 
Q 
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earth. \ow the lines seen in Mars were identical with 
the lines seen in our own solar spectrum when the sun 
is low ; therefore the constituents of the terrestrial and 
Martial atmospheres must be in a great measure alike. 
But we know, from a careful analysis by Padre Seechi, 
that it is the aqueous vapour in our air which causes the 
appearance of the lines in question: hence there must 
be aqueous vapour in Mars ; and if so, all the phenomena 
attending its presence, — oceans, ice, snow, rain, etc. ; the 
condensation and dissipation of clouds, and the presence 
of winds waftinj them from region to region of the 
planet, as here; and supplying, by successive rain-falls, 
the great vegetable world with nourishment, to supply 
food for its fauna or animal creation. The existence 
of rivers, also, must be implied. If the clouds do bring 
water over every part of the Martial surface, there must 
be rivers to bear those floods to the ocean, which we 
actually see. But the existence of oceans and continents 
and islands (as Mr. Proctor truly observes) prove the 
"existence of volcanic forces in operation, and conse- 
quently the upheaval of mountains, down which the 
torrents find their way and make a bed." Hence hills 
and valleys, rivers and mountains, cover the surface; all 
the scenery, in fact, which renders our earth so grand 
and beautiful a habitation; and likewise those geological 
changes and action with which we are familiar here, and 
which may be as reasonably looked for in this distant 
world. 

In consideration of all these facts, the strange interest 
which the scenery and inspection of Mars excites in the 
human mind is unlike anything relating to terrestrial 
tnatters. As the unknown regions of the earth have 
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been gradually brought to l^ht by adventurous travel- 
lers, such as Livingstone or Baker, much interest, it is 
true, is felt ; but sufficient general knowledge of terres- 
trial scenery and populations has been acquired to pre- 
vent any surprise at the wonders revealed belonging to 
our world : indeed there are but small portions of our 
globe that have not been visited and explored, and we 
know pretty well what to expect here. Not so however 
in a distant world, floating in the depths of space ; and 
of which we know nothing, but that it is a world like 
ourselves in so many particulars as to induce us to 
believe that it is probably, like our own globe, inhabited 
by beings not unlike ourselves. An impenetrable mys- 
tery, however, hangs over this part of the subject, and , 
indeed over the entire globe and its circumstances, 
beyond those which are the subject of our actual obser- 
vation, and which all our gazing or research cannot 
remove or penetrate. 

As our eye, fixed at the telescope, follows the sinuous 
windings of its bays and promontories, or takes in the 
shape of its islands or the hue of its oceans, or watches 
the meteorological changes of its Arctic regions, an irres- 
istible desire possesses the mind to know more ; and 
speculation, bafHed, riots in dreams and imaginations of 
what is going on in that floating palace, that planet-ship, 
— not placed there for nothing, assuredly; not placed 
there even to be admired or speculated upon by us. 
But what of the crew, — the inhabitants ? what of the 
detailed scenery ? Were we brought near enough, should 
we see its navies afloat on its sea-green oceans ? should 
we behold the smoke and busy movement, and hear the 
hum of its cities and their traffic ? Let us imt^ine our- 
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selves for a moment a solitary traveller just arrived on 
its surface : how strange our feelings would be when wc 
found ourselves actually landed there, — breathing its 
stranfje air, smelling its strange flowers, inhaling its 
sea breezes, or listening to the lash of its tidal waves 
upon its shores, and looking out with wondering expec- 
tation, every step we took, for some token of its inhabit- 
ants ! If we arrived there at the fall of eve, we should 
see our own world, left far behind us, shining with a 
greater lustre than Venus, and a greater diameter than 
Jupiter to US here, We should see our moon, too, like 
a little diamond spark, attending on our forsaken planet, 
and Venus and Mercury like two other diamonds of 
different lustre, if indeed the latter would be visible 
at all. 

But what of the amount of light there ? Did we 
arrive at mid-day with our present powers of eyesight, 
should we find ourselves groping in a twilight of half- 
solar light, while to the inhabitants of the planet, in 
consequence of a difl'erent construction of the eye, it 
was a brilliant day ? That we should find storm, and 
clouds, and hail, and rain, and snow, and ice, in some 
parts, there can be no doubt ; for we should recognise 
the very same air that we are breathing here. But what 
would be the average climate : should we freeze, as in our 
own polar regions, or melt, as in our tropics ? And what 
would be our physical powers of exertion there ? when 
we began to run should we find ourselves unconsciously 
going at twenty miles an hour without fatigue or diffi- 
culty, and taking a fourteen-feet wall as easily as a 
hunter would a five-barred gate ? 

Then what colour would the leaves of the trees and 
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the grass in this strange land be ? Some have thought 
they must be red, in consequence of the planet's ruddy 
hue. This however is not probable, as large tracts 
of green can be perceived on the surface, though the 
example of our own red and scarlet beeches here show 
that it is not impossible. But the mystery of mysteries 
will be the inhabitants : not only the animal races exist- 
ing there, the birds and beasts and fish, which pro- 
bably are different from ours, — as different, at least, as 
they are found on different parts of our own world, or 
possibly as different as some of the fossil races on the 
earth were from the present animals. But the intellectual 
inhabitants : what of them .' what are they ? Material 
doubtless they are, like ourselves ; and if man's form be 
the standard type of a god-like image, and the prevailing 
shape in which intellectual and moral powers reside (and 
I think there is every reason, from what we know of 
Christ, to believe that it is), it is as likely as anything 
else that the intellectual planetary races are all formed 
on the human model, so far, at least, as general appear- 
ance ; so that if transported to Mars, we might not after 
all find ourselves in a land of strange beings with whom 
we could hold no communication. But what of their 
history, natural and moral ? Here we must stop even 
our imaginings and speculations ; true it is that we do 
know something of the moral history of other intel- 
lectual beings, who have their habitations in the heavens, 
or heavenly places: i>., angels. We know something 
of their appearance, and a little even of their material 
nature ; something too of their rapid power of flight,* 

* Dan. a. 31—33. 
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and adaptation of their bodies to circumstances* We 
do know that they exist in vast numbers ; f that they 
hold (many of them) high and important offices and 
positions in the universe of God, — termed thrones and 
dominions, principalities and powers,* in heavenly places. 
What if many of the planets were the abodes of these 
glorious beings } What if Mars be one ? What if the 
earth itself was once the abode of some such races before 
man's introduction to this scene, and were transferred 
from this world to make room for us ? Such an idea is 
by no means extravagant to those who do not deny the 
truth of the Bible. The geological history of the earth, 
and the origin and tenancy of our race here, is involved 
in a mystery which has never yet been solved ; and pre- 
Adamite races of such beings on the earth would go far 
to explain many of the difficulties that surround the 
subject of our own terrestrial histor>', as well as that 
which relates to the existence of intellectual beings 
resembling man in the bright worlds that shine above 
us, many of which are probably inhabited by such 
glorious creatures. 

The general configuration, as shown in the maps and 
photographs of the surface of Mars, is a subject of much 
interest to us, as affording a comparison of the relative 
proportions of land and water compared with the earth. 
Mr. Williams accounts for its present configuration, or 
proportion of land and water, by his theory of planetary 
atmospheres, which he says derive their existence from 



* Compare Gen. iviii. Z, 8, xix. 3, with Judges xiii 
iviii 2, 4, with Mark xvi. j, and Luke xx. 12. 

t Heb. xii. 21. J Colos 
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contributions from the general atmosphere of space, and 
are dependent for quantity and density (^.e.^ for air and 
water, air and water being only atmosphere more or less 
condensed) upon the density and gravity of the planet- 
ary bodies respectively. Acting upon this theory, Mr. 
Williams differs from the generally-received and popular 
notions as to the cHmatal condition of Mars, derived 
from telescopic and stereoscopic observation. 

This theory requires a greater quantity and density of 
atmosphere to Mars than has usually been assigned to him, 
and a consequent difference of meteorology and climate 
from that of the earth. He conceives, indeed, that they 
will differ so much that none of the creatures on this earth 
could live on Mars^ The consequences of Mr. Williams* 
theoretical atmosphere would, give Mars neither snow 
nor rain, with a. barometrical atmosphere only five-and-a 
half inches at his sea level, and consequent series of 
meteorological conditions diametrically opposed to that 
gathered a posteriori: from previous observations and 
supposed fact. Mr. Williams gives Mars, a climate 
resembling generally arctic Norway in May and June: 
foggy, but no clouds, constant hoar frost and oceans 
frozen to the bottom. Attributing such a climate to 
Mars, so contrary to the testimony of observation and 
fact, I cannot but think Mr. Williams does much to 
weaken his theory respecting planetaty atmospheres, and 
which he is anxious to show corresponds in its results 
with observational astronomy. The results of practical 
observation certainly lead to a very different conclusion. 
Mr. Williams' theory, therefore, in this respect^ should be 
received with great caution. Nevertheless, so far as the 
proportional divisions of land and water are concerned, 
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the circumstances of Mars from observation are curi- 
ously in agreement with it. According to Mr. Williams, 
the atmosphere of Mars, calculated according to his 
mass and density, should bear a proportion to that of 
the earth of ane fifth. The quantity of water, there- 
fore, upon his surface, should be to that of the earth 
in the same ratio, — one fifth ; perhaps a little greater 
on account of excessive condensation. And if the 
relative average depths of the oceans of the two planets 
be about equal, the proportion of land to water on the 
surface of Mars should be four times greater than the 
proportion of land to water on the surface of the earth. 
The proportion of land to water on the latter being, 
according to Sir Charles Lyell, nearly one in four ; or 
one of land to three of water. There should be then, 
according to Mr. Williams, on Mars, five of land to 
three of water. Now how does actual observation on 
this point agree with the result deduced by Mr. 
Williams from his atmospheric theory ? Quite inde- 
pendently of any previous observation, he says ; — 

"Attached to the paper by Professor Phillips, to which I 
have referred, and from which I have so freely quoted, and to 
which I am so much indebted, is a carefully drawn chart of the 
land and sea of Mars, an equatorial projection extending to 
60° of north and south latitude. I have divided this into 120 
squares, and each of these squares into quarters, and have thus 
determined the relative area of land and water as there indi- 
cated. According to my theoretical requirements of five land 
to three water, there should be in 120 parts, seventy-five land to 
forty-five sea. I find on Professor Phillips' chart seventy-nine 
land to forty-one sea. This is quite as near to the theoretical 
induction as can be expected or required." 

Mr. Williams likewise finds, in the beautiful little 
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chart by Mr. Proctor, an agreement with his theory of 
glacier erosion in the polar regions, another result of his 
atmospheric and cHmalic theory, in which he assumes the 
building up of gigantic conical ice-mountains, or bei^s, 
the slopes of which, being melted in the Martial arctic 
summer, would be riven by gigantic ice-floods, and 
water-floods, avalanches, glaciers, etc., and the sides being 
undermined would bring about periodical catastrophes, 
by the more or less complete toppling over of the 
mountain cone in the form of a gigantic avalanche. 
" The rocks at the base of this great ice peak," says Mr. 
Williams, "must exhibit on a grand scale all the effects 
of glacier erosion, polished, grooved, and dished, so as to ' 
form great circular valleys surrounding each of the poles 
of the planet, and beyond these, circumpolar furrowcd- 
ridges of moraine." 

Thus, much of what Professor Phillips describes 
seems to agree in the main with Mr. Williams' theory. 
And certainly, the beautiful sketch of the circumpolar 
regions of Mars, by Mr. Nasmyth, who specially notices 
what he terms " ice cliffs," at the edge or boundary of 
the snowy line of the arctic circle, and where in the 
drawing there appears to be a dark shade or valley, 
seems to confirm the glacial character of this region; 
while the strange sight, witnessed on one occasion by 
Professor Mitchell, in this very neighbourhood, of the 
movement of a bright mass, first upon, and then moving 
across the snow boundary from the edge of the circle, 
seems to give additional probability to this supposition. 
Nevertheless, little else could be expected in that region, 
where vast masses, or even mountains of ice would 
probably be detached, and falling into the ocean would 
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float away as vast icebergs do in our own polar regions ; 
but this is not sufficient, even supposing it was the case, 
to prove that other parts of the planet did not enjoy as 
equable a temperature as our own globe possesses, in 
those parts where no such agencies are at work. But 
looking at the general configuration of land and water 
on Mars we are struck with the different laying out or 
apportioning of it from that of our own globe. The seas 
there are comparatively small, many of them land- 
locked, and more resembling inland lakes than oceans ; 
indeed, there are many of them that, strictly speaking, 
are but lakes. And although there are islands their 
number is very limited. Land transport to any part of 
Mars would appear to be much easier than on the 
earth. Of its mountain scenery, its forests, and its 
prairies, we can know nothing ; but we may well 
believe, from what we can see, that they exist as exten- 
sively in analogous proportion to the rest of the planet. 
Putting all these facts together then, shall we say they 
are prepared for nothing ! that no life exists there, es- 
pecially no. intellectual life, no material existence ? As 
well might we expect to find a palace, magnificently 
built and adorned, with its various apartments sumptu- 
ously furnished from the foundation to the top, with 
every comfort and convenience and appurtenance for 
being inhabited, and be told it was never intended for a 
habitation. It must indeed be a strange perversion of 
mind that can persist (after a close scrutiny of this 
beautiful planet, such as we have had) in refusing to see 
in it one of the many worlds formed by God as an abode 
for His creatures ; or resist the powerful conviction and 
conclusion that it is the soRt of life in all its varied 



WORLD OF STARS. 235 

forms of beauty and glory and excellence, as is percep- 
tible in our own dwelling-place. 

JUPITER. 

Passing onwards through the depths of space across a 
gulf of scxj millions of miles, encountering as we do so 
the wonderful zone of above 1 20 minor planets or aste- 
roids half way on our journey, of which we shall speak 
hereafter, we now approach the grandest globe in the 
solar system, Jupiter, — the sovereign of our planetary 
family of worlds, and only to be approached in magni- 
tude by his fellow-giant Saturn, which, with his wondrous 
ring, lies out far beyond him, separated by another vast 
gulf of 500 millions of miles, being as far from him again 
as Jupiter is from the sun. To cither of these giant 
globes the earth is but a speck, being about the propor- 
tion of a garden pea to a lai^e-sized melon : so insig- 
nificant do we become in the light of this stupendous 
world, or his ringed fellow, — the one attended by his four 
moons, the other by his ring and eight moons. While 
the earth is but 8,cxx) miles in diameter, Jupiter measures, 
according to the most recent measurements, 85,000; 
according to others, 87,000 ; while his volume or bulk is 
1,200 that of the earth, and his mass or density 300 
times ours. This latter quality, indeed, would be four 
times as great were the materials of which this great 
planet is composed of the same density as the earth; 
and were they so, the density of Jupiter would be 1,200 
times the density of the earth. But as it is, his density, 
by the most accurate estimate, does not exceed water 
by more than one third ; his preponderance over the 
earth in mass, therefore, is only to be attributed to his 
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superior magnitude, and is actually but 300 times that 
of the earth. But be this as it may, the appearance of 
Jupiter presents to the eye, as a world possibly inhabited 
or intended to be inhabited, the grandest sight in the 
solar system; and the more so as, surrounded by four 
satellites or moons revolving round him, he affords a 
representation in miniature of our own solar system, — kis 
moons revolving round hint as his companions do round 
our sun. Were we to approach this stupendous globe as 
near as our moon is to us, he would appear to cover a 
space in tJie heavens fourteen hundred times the apparent 
diameter of our moon to us: such is indeed his actual 
appearance to his own nearest satellite. The effect to 
us would be past conception: the entire hemisphere 
would appear to us filled with his circumference; while 
the lustre and brilliancy of his surface, which although 
at such a vast distance from us shines with a lustre more 
than three times that of our moon, would shed upon us 
a light as bright as day ; while his four moons would 
lend their additional borrowed lustre to the scene. Such 
a light is probably beheld from the nearest of the four 
moons to the inhabitants of it, if any there are. 

But what, on the other hand, would be the appearance 
which our sun would present to the inhabitants of this 
enormous planet .' and what the consequences of his 
position, or results ? These we shall find to be most 
important. And here the case is reversed from that of 
those planets that lie within the orbit of the earth, or as 
in the case of the earth itself; and instead of the broad 
and glaring solar disc (as large nearly as Jupiter himself 
appears to his own nearest satellite), as the sun would 
appear to Mercury, or even the more moderate-sized 
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disc from which light and heat reach our planet here, 
which enables us to live in moderate warmth and com- 
fort, this distant sun seen from Jupiter would seem 
but a star, — would shine upon him with a diminished 
lustre and light, but one twenty-fifth part of that which 
we receive here, and exhibit a disc proportionally small, 
— both the magnitude and intensity of the sun's heat 
and light decreasing, in a very great proportion, as its 
distance is increased. Thus the distance of Jupiter from 
the sun being five times that of the earth, the apparent 
diameter of the sun's disc, as seen from his surface, will 
be one fifth of its diameter as seen from the earth ; and 
as the light and heat which he would supply to that 
huge planet would be in the proportion of the surface of 
the solar disc, and as the areas of surfaces are as the 
squares of their diameters, it follows that the light and 
heat distribution to Jupiter by the sun would be (unless 
there be some peculiar and special arrangement for pre- 
venting it or modifying it) twenty-five times less than 
that at the earth. 

This is the first great apparent obstacle to the idea 
of Jupiter being an inhabited world, that meets us on the 
threshold of inquiry ; for the consideration of his superior 
magnitude to every other planet in our system, and the 
circumstance of his magnificent escort of moons (appa- 
rently given as compensation for the feebleness of solar 
light), otherwise naturally impresses us at first sight with 
the all but certainty of his superior importance as a world, 
and consequent inhabitation by a population suited to the 
grandeur of such scenes as would be presented to them 
on all sides, — either from the stupendous globe itself, with 
its giant mountains, oceans, rivers, valleys, and forests. 



23S THE SECOND HEAVEN, OR 

all proportioned to his size, or to the heavens above 
him, shining continually with the four-fold lustre of 
his four diamond-like satellites. And yet this first 
delightful impression, whether true or false, is dimmed 
and weakened by the first great truth that meets us. If 
the sun shines upon this planet but as a feeble taper to 
light and warm him, how can he be an inhabited world, 
— inhabited at least by beings in any respect resembling 
man ? True, this last is not necessary ; and as there are 
races on earth accommodated by the Divine arrange- 
ments to every different climate, and who could not 
exchange climates without death to each, so it might be 
here. And the inhabitants of this mighty globe may 
not require the same amount of heat and light which 
man does: their eyes (as Dr. Lardner happily suggests) 
may have larger pupils, or a greater sensibility of retina, 
either of which or both would compensate for the dimi- 
nished solar disc, which difference of organization would 
enable them to see quite as well as we can with the 
bright terrestrial sun;* while the diminished heat and 
calorific might be compensated by modified atmospheric 
conditions, as we find with the same density of solar 
rays on earth, — where we may experience all climates 
when we ascend on tropical mountains to various alti- 
tudes, from the level of the sea to the line of perpetual 
snow. 

Professor Tyndall, indeed, has endeavoured to show, 
on scientific principles, the manner in which it would be 
possible to convey ample heating power to Jupiter and 
the other exterior planets through the medium of their 

* Moles and owU aie insUaces of this. 



1 



WORLD OF STARS. 239 

atmospheres. Notwitstanding their great distance from 
the sun, he says (referring to Whewell's estimate of the 
sun's heating power on Jupiter), "the influence of an 
atmospheric envelope was overlooked, and this omission 
vitiates the entire argument." It is perfectly possible to 
And an atmosphere which would act the part of a barb 
to the solar rays, permitting their entrance to the planet, 
but preventing their withdrawal : for example, a layer 
of air two inches in thickness, and saturated with the 
vapour of sulphuric ether, would offer very little resist- 
ance to the passage .of solar rays, but would cut off 
fully five per cent, of the planetary radiation. It would 
require no inordinate thickening of this layer of vapour 
to double the absorption; and it is perfectly evident, 
with a protective envelope of this kind, permitting the 
heat to enter but preventing its escape, a comfortable 
temperature might be obtained on the surface of our 
most distant planet. This is high authority for what, 
indeed, we might easily conclude even without it : viz., 
the highly probable and wonderful adaptation of life 
and its effects to the circumstances in which it is placed ; 
as also the adaptation of those circumstances to the 
probably infinite variety of life, dispersed by the All- 
mighty and All -wise through his never-ending dominion 
of worlds. 

The difficulty therefore experienced in peopling Jupiter, 
in consequence of want of light and heat on his surface 
arising from his enormous distance from the sun, may be 
fairly disposed of, both in his instance and that of the 
planets that lie out far beyond him, but which yet are 
obedient vassals of our sun, and drink in their com- 
paratively small 4neasure of his light and heat at a dis- 
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tance of three and four times that of this noble world. 
The arrangements for this two*fold purpose then, we 
may rest assured, are as complete and certain as that 
which first placed them wfierc they are and made them 
what they are. But setting aside this consideration, 
there are other circumstances connected with this gigantic 
planet, derived from his appearance, and which seem to 
indicate that special provision has been made for light 
and heat, both by day and night, far exceeding that 
which we might imagine from the single fact of his great 
distance from the sun. 

It is plain that the brilliancy of his surface greatly 
exceeds what might be expected from what we have said ; 
and though not so dazzling as Venus or Mercury, yet 
the disc of Jupiter, seen in the telescope, is certainly the 
most splendid object that the human eye can rest upon 
in the heavens : among the planets, indeed, there is not 
one to compare to him. Venus, though beautiful to the 
naked eye, in the telescope is but a dazzling glare, 
almost unbearable. Mars, deeply interesting for other 
reasons, yet shines with a dull red light inferior to any ; 
while even Saturn, with his beauteous and wonderful 
ring, is silver or platinum compared to the glorious steady 
golden or silver hue of this stupendous stately world. 
No one, I believe, ever saw it for the first time in a good 
telescope, with its four diamond-like attendants, without 
an exclamation of delight and admiration: and one can 
faintly realize the rapture of him who the first saw it 
through a telescope, and brought back the astounding 
intelligence of what he afterwards called the Medicmn 
stars, or moons, in honour of his patrons ; and which 
Galileo, with that happy, quick, and almost instinctive 
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appreciation of great truths which belongs alone to 
genius, at once and rightly understood, as he watched 
their movements, to be satellites to the great world they 
enlighten. 

But, it may be added, to what cause is such brilliancy 
to be attributed ? or how, at such a distance from the 
sun, is it possible Jupiter could exhibit such a gloriously 
enlightened disc, — the light from which, reflected as it 
is, shines with a lustre that has been calculated to be 
far beyond that which Mars, the earth, or the moon 
could possibly reflect, were they placed where Jupiter 
now is, and enlarged even to his magnitude ? It has 
indeed been said, by Mr. Bond of America, that Jupiter 
sends us more light than he receives from the sun : but 
whether this be the fact or not, it has been ascertained 
that Mars reflects but one fourth of the light he receives 
(i.e.y three fourths of solar light are lost in Mars and only 
one fourth is reflected) : so the moon only reflects less 
than one fifth of what she receives ; Saturn only one half; 
while Jupiter actually reflects more than three fifths. 
If these researches of Dr. Zollner, the great photome- 
trician, are to be depended on, there must be something 
peculiarly reflective on either the surface or the atmos- 
phere of the great planet to produce this effect* 

To account for it, it has been suggested by Mr. Proctor, 
Mr. Williams, and others, as the latest and most probable 
theory, that Jupiter must shine partly with his own light 
and partly from reflection :*that, in fact, he is to be looked 
upon now as a minature sun, or rather an unfinished and 
uncompleted planet in a state of fluidity and intense 

• Proctor. 
R 
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heat, shining partly from reflection and partly from his 
own light; by which also additional brilliancy as well 
as heat is given to his satellites, which are certainly 
wonderfully brilliant objects considering their vast dis- 
tance from us and their minute size. Of the validity 
of the theory 1 shall speak in another place ; but at 
present I would merely call attention to the brilliancy 
of Jupiter and his satellites, as quite as probably indi- 
cating that by some means, which we are unable fully 
to explain, an immense quantity of light, and it may be 
presumed heat likewise, are communicated to him from 
our siizi, and are reflected from his surface, not originated 
beneath it, — quite sufficient to assure us at a glance that 
if he be not a minor sun, which I do not think he is, he 
is at all events in possession (as a planet) of abundance 
of those two essentials for a habitable world sufficient 
to constitute him one of those finished globes which are 
inhabited by beings who need and enjoy both. And 
we may, I apprehend, safely impute this extraordinary 
brightness to the peculiar reflective powers of his atmos- 
phere. Let us therefore see what his atmosphere exhibits, 
and if anything to warrant such a conclusion may be 
conjectured, so far as may be estimated by the remark- 
able appearance it presents in the telescope. 

And first it must be assumed that the apparent 
splendour of a planet, — shining, as is supposed, only 
by reflected light, — will depend conjointly on the appa- 
rent area of its disc and the intensity of illumination 
at its surface. But the intensity of illumination at the 
surface will depend likewise conjointly on the intensity 
of the sun's light at tlu planet, and the reflecting power 
ai that surface. 
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Now, to account for the superior apparent brightness 
of Jupiter, notwithstanding his enormous distance from 
the sun, and consequent diminution of the sun's light to 
be expected at his surface, which, comparing it with the 
planet Mars, would be thirteen times less, what have 
we to say? Without calling to our aid the supposed 
self-originating light arising from planetary combustion 
below the surface, it is plain there are only two conditions 
that could produce it, and thus overcome the diminished 
splendour produced by distance. One is, the greater 
apparent area of Jupiter's disc, which compared with 
Mars \s fourfold that of the smaller planet, its apparetit 
diameter being twice as great. Thus far, on this ground 
alone, the disproportion of splendour between the two 
planets would be lessened, but not sufficiently, as it 
would still leave the balance of brightness on Mars' side ; 
which, on the supposition of the reflecting powers of the 
surface of both the planets being equal, would leave the 
apparent splendour of Mars, by reason of his greater 
proximity to the sun, still three times that of Jupiter. 
The reflective powers of Jupiter must therefore be greater 
in sufficient proportion to explain his vastly superior 
illumination, notwithstanding his greater distance, — and 
to this cause chiefly, aided by its greater area, doubt- 
less, are we to attribute the general superior splendour 
of this great planet, though removed by such a vast 
distance froip the source of its illumination. 

It has been calculated that a surface of an illuminating 
power on Jupiter equal to white paper would be sufficient 
for that purpose. That clouds and vapour are capable 
of a reflective power not only equal to this, but far 
greater, I think there is no doubt, although I am not 
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aware of an actual measurement or analysis of the com- 
parative light -re fleeting powers of each of these sub- 
stances. I think any person, however, who has observed 
the intense dazzling whiteness of the cirro-cumuli of our 
own planet when illuminated by a strong sun, will be 
inclined to act the part of judge and jury in this case 
without formal trial, and give a verdict in favour of the 
cloud to the paper. But what are our terrestrial clouds, 
or the large.st collection of them that could be brought 
together, to that which the wondrous cloud-surface of 
Jupiter collects in one enormous mass of resplendent 
white or golden glory! What would a cloud-surface of 
8,000 miles be to one of 87,000 ; for there is reason to 
believe that we see little else than clouds on the surface 
of Jupiter i* The total effect of such a gathering, even 
with a diminished sunlight thirteen times less than that 
upon the earth, would be (as I take it) quite sufficient to 
produce an illumination far beyond any other planet in 
the heavens (except the two inferior planets, which, 
plunged in the depths and blaze of solar rays, are 
little suns themselves), but amply sufficient to exhibit 
to the eyes of terrestrials the actual splendour which 
the surface of Jupiter does present. So far, therefore, 
as accounting for his apparent brightness at least, it would 
seem to me unnecessary on this account to call in the 
aid of self-originating light 

But there are other circumstances which are adduced 
by modern astronomers tending to overthrow the for- 
merly-received doctrine of the completed planetary- 
condition of Jupiter, and to establish that of his being 
an unfinished world in 3 molten state (as stated by Mr. 
Proctor), or red-hot or white-hot {as affirmed by Mr. 
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Williams.) * I-et us direct our telescope to his surface. 
Any one who has ever seen Jupiter in a telescope, has 
remarked not only his general splendour, but extending 
across his disc what have been called belts : /.^., certain 
dusky lines of varying breadths, and generally occupying 
^permanent position^ but occasionally deviating from it, 
with a power of forty, which shows the disc as large as 
the full moon, these belts are sufficiently conspicuous; 
but to observe their details fully, a power of near 200 
will be necessary. Thus seen, the oval shape of the 
planet will be then perceptible, being an oblate spheroid 
flattened at the poles, and the belts clearly defined. 
The dusky lines had formerly been considered by early 
observers to be clouds floating on the surface, as dark 
rain-clouds do in our clear and bright atmosphere ; and to 
indicate the presence of an extensive watery atmosphere. 
This opinion, however, was subsequently abandoned ; 
and Sir William Herschel suggested the more probable 
conclusion, that the dark lines separating the broader 
bright patches, or general brightness of the planet, were 
but glimpses of the solid body of the planet beneath, or 
a dark stratum of clouds, and produced by rapid rotation 
of the planet on its axis ; and indicating a condition 
something resembling that of our trade winds, or a 
lower stratum of dark clouds, as the dark lines generally 
lay from east to west across the planet's disc, leaving a 
broad bright belt of the same hue as the rest of the 
planet across the equatorial region. This more probably 
suggests land. Closer observation, however, both by Sir 
William Herschel and others since, have shown that 

• "Fuel of the Sun." (P. 189.) 
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though this is the normal condition of the planet, the 
belts {i.e., the dusky lines) are subject to great variations, 
— sometimes intruding obliquely on the broader and 
brighter belts, sometimes varying their latitudes so as to 
cause a corresponding change in the breadth of the bright 
belts, and especially of the equatorial belt. Sometimes 
a dark belt would disappear altogether in a moment ; 
while on a few rare occasions the entire disc of the planet 
seem to be broken up into small portions, and the belt 
system all but destroyed, as though some great and 
violent and unusual agitation had occurred ; but after- 
wards returned again to its former or normal state. All 
this evidently implies that what we see of the disc of 
Jupiter must be nearly, if not altogether, atmospheric ; 
and that if we do see any of his solid body, it is to be 
found in the dusky belts, which reveal his surface through 
the general atmospheric covering that surrounds him, 
and which is disturbed by greater or less agitation, owing 
to causes similar to those which agitate our own atmos- 
phere. It is true that even these dark narrow belts or 
lines might themselves be but an under stratum of clouds, 
showing black by contrast with the superior brightness 
of the outer cloud surface. But this point has never 
been fully cleared up. Whichever be the truth, however, 
it is certain that a considerable and probably a dense 
atmosphere surrounds this great planet ; and that it is 
highly probable we see nothing but this cloudy envelope. 
It does not follow, however, that the inhabitants (if any) 
may not see through a great portion of the atmosphere 
which hides the planetary surface from tts. The effect 
of looking at a distant planet surrounded by its atmos- 
phere, as we do, is very difTerent from looking out 
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through it by those enveloped by it, as we are on the 
earth. The effects of sunshine visible upon an atmos- 
phere from without is often the very reverse of what is 
seen within^ as we know by our own atmosphere ; and 
many clouds that are black or coloured to us here below, 
would be reflected in white were we above them on the 
summit of a lofty mountain or in a balloon. Therefore 
we can form but little notion (in any way that can be 
called positive or precise) as to which is cloud or sky'\' or 
solid body on the surface of Jupiter. It may be that 
through a thin and hazy mist, or air of golden or silver 
hue (/>., of such colours as the broad belts of Jupiter 
assume), the eyes of the inhabitants may see every star 
in their heavens, including their own satellites and the 
earth, while we cannot penetrate it from here. At such 
a distance as we are situated it would be impossible to 
say they cannot ; nor to assume as a certainty more than 
the fact, which is incontestible, that Jupiter has an 
extensive atmosphere^ — one that is liable to great changes 
and agitation occasionally, like our own ; but that the 
generally permanent or normal conAiixon is quite percep- 
tible, and bears a striking analogy to the terrestrial 
atmosphere in many particulars. Among these the 
atmospheric currents forming in lines, produced doubt- 



* We have an illustration of this in the difference between looking out 
of a window covered by a white muslin blind, and looking into the same 
window. Every object can be seen plainly from within^ while from Tvithout 
nothing can be seen but the white reflection of the blind. 

t It should be remembered that the air of planets is probably coloured 
as well as their clouds, and this circumstance may make it difficult for us 
to distinguish the planetary surface as well as the cloudy or foggy screen. 
The colour of our air when cloudless b blue to us. Is it blue to spectators 
from other planets ? Of what colour is the air of JupiUr t 
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less partially by the rapid rotation of the planet 
on its axis, suggests, as the two Herschel's originally 
thought, an analogy with the trade winds of our globe. 
Let us see how this is borne out by fact. It is a well- 
ascertained fact that the trade-wind currents of our globe, 
as they are called from their permanence and utility to 
sailing vessels, are to be found on the earth in the very 
same position as the dusky lines are found in Jupiter 
(viz., on either side of the equator), or from 28° to 30° 
north or south of it ; deviating from north-east or south- 
east according to the position of the sun ; and as his 
declination is either north or south, the solar rays act- 
ing as a moving power in altering their direction : the 
equatorial district that lies between the northern and 
southern currents being what is called the belt, or dis- 
trict of calms, well known to those who cross the line. 

The cause of the phenomena of the trade winds, and 
also the calm belt, is well known to be owing to the 
rotation of the earth on its axis, combined with the action 
of the vertical rays of the sun on the equatorial regions. 
Although the earth's atmosphere is carried round with 
it in its diurnal rotation on its axis, as though it were a 
part of it, yet anything that disturbs its own perfect 
equilibrium will cause it to lag in its movement, as it 
were, behind the earth's motion, which outstrips it ; and 
the consequences will be the phenomena of the trade- 
winds, — the more rapid motion of the earth causing an 
air-draught, such as we experience when on the engine 
of a railway at full speed, or a fast-going steamer. But 
for the equilibrium being disturbed, there would be a 
perpetual calm all over the earth ; but a stagnant atmos- 
phere would not subserve the purposes of the Creator in 
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supplying His creatures with fresh and refreshing currents 
of air continually, besides the other and more important 
purpose shown oil the grander scale evinced by the trade 
winds. 

Now, there are several -causes of disturbance con- 
tinually occurring to the earth's atmosphere, that are ever 
moving it, from the gentlest zephyr to the wildest hurri- 
cane, besides the continued and steady wind-draught of 
the trade winds, that blow constantly from either the 
north-east of the equator or the south-east. These 
causes are (to take them generally and popularly), first, 
the sun's influence: that by causing different temperatures 
in different localities, as his rays are brought to bear 
upon the atmosphere vertically or obliquely, destroy the 
perfect equilibrium of the air,* and causing it thereby 
to lag ; and, secondly, when this has been done by the 
constant and incessant but oft changeable pace of different 
parts of the earth's surface in its rotation, which dis- 
regards all causes of delay on the part of its companion 
the wind to keep pace with it ; to which may be added 
lastly, as a third cause, opposing solid obstacles on the 
earth's surface, such as mountains and forests and valleys, 
all of which act as so many drags upon the fruitless 
effort of the wind to keep up with its planet earth in 
its re volution. -f- 

* Cold currents rushing in to fiEl tbe places heated by the verticil nyi ; 
white alleniate condenation ajtd eraporation of the waitry pottioD oT the 
atmosphere generates constant chaoges and circulations rram the lower 
regions to those above, and vitt versa, while electricity comes in to aid in 
a more violent manner the total prevention of a constant equilibrium. 

i* The la^n^ of the wind /ram this <auie is thus described by Sir John 
Herscbcl on tbe basis of Hadley's "Theory of the rrade Windi," 1735, 
who was the brst to give the true explanation of what be temu the magni- 
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Now could we get a bird's-eye view of our planet 
rolling round on its axis, leaving its stru^Iing com- 
panion the air, often cloud or thunder-laden, behind it, 
— ever pressing forward, while the latter is busily en- 
gaged in getting up a storm somewhere, — now a vertical, 
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TRADE WINDS. 



lni:igine W. N. E. S. Ihe globe ol 
SSI, in the direclion W. E., u Lndii 
N. O., indicate the currents of air 
pMitioii ihu the canh va« bi rat , 
polar currents in tlicir pusagc lo th< 
iu axu, llw earth gaining on the 
atcJt.on account at the greater 
nonh^easwrly trades (N. T.) and 



ficent phenomena of the Irade winds, — first partially suggested by Galileo, 
who however did not airive nt the perfect solution of il : — ■ 

"The equatorial portion of the earth's surface has the greatest velocity of 
.rotation, nnd all other pans less, in the proportion of the radii of the 
circles of latitude to which Ihey correspond. But as the air, when rela- 
tively and apparently at rest on any part of the earth's surface, is only so 
because in reality ii participates in tbe motion of rotation proper to tliat 



WORLD OF STARS. 251 

now a horizontal whirlwind, — now stopped by yonder 
Alpine or Himalayan summit, and obliged to go round 
through the valley, — now retarded by the rough tops 
and trunks and branches of yonder forest, — now en- 
deavouring to make up for lost time by sweeping over 
that African desert, — but all in vain: nay, even when 
out in the great Atlantic or Pacific, unable to overtake 
and keep pace with our great world, of which it is the 
aerial satellite; but though keeping at a tolerably fair 
pace, yet lagging enough behind our labouring globe, as 
it spins on its course, to keep up a steady, fresh, and 
constant breeze : if we could see all this enacted by the 
great material agencies of the Almighty here on our 
surface (as a speculative and curious angel might, and 
possibly does look into these things, from a post high 
in space), we should see probably many of the very 
same strange sights that are now exhibited by a 
grander world than ours, and of course on a grander 
scale (viz., the working of earth and sky and clouds ^ just 
as we do here), and this without having recourse to violent 
volcanic action below, or a state of molten heat or 



part, it follows that when a mass of air near the poles is transferred to the 
region near the equator by any impulse urging it directly towards that circle 
(that impulse being the high temperature constantly maintained between the 
tropics, which causes the colder winds to flow towards that region), then it 
follows that in every point of its progress towards its new situation it must 
be found deficient in rotary velocity, and therefore unable to keep up its 
speed with the new surface with which it is brought in contact. Hence 
tlic currents of air which set in for the equator from the north and south 
must (as they glide along its surface) at the same time lag, or hang back, 
and drag upon it in the direction opposite to the earth's rotation, t)iat is 
from east to west Thus these currents, which but for the rotation would 
be simply northerly or southerly winds, acquire from this cause a relative 
direction towards the west, and assume the character of permanent north- 
easterly and south-easterly winds." 
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fluidity ; but simply to the causes which we find in full 
operation here. 

In Jupiter therefore, as on this earth, we may expect 
to find, and do find (on the theory of its being in the 
same condition as ourselves), appearances such as we 
should see in our own : viz., a broad belt of caltns across 
his equator; on either side, the lines of the trade winds, 
expressed in the dusky lines there to be seen ; mart' 
permanent than ours, because the rotation of the planet 
is not only more rapid, but the inclination of the axis 
is not like that of the earth, but permanently at or 
nearly at right angles to its orbit; and therefore, save 
when the solar or magnetic influence is at work in 
altering the temperature of the Jovial rays, and causing 
thereby such breakages and alterations in its cloud- 
world as are seen occasionally, — presenting permanently 
and normally those beautiful regular belts of alternate 
light and darkness which derive their origin, first, from 
the atmosphere, generated by the oceans below and the 
air that surrounds him ; and tiexl, by the rapid passage 
of c^'ery point of his gigantic surface through it. 

Here then, from this source at least, I think there 
is no occasion to beg the question of the condition of 
Jupiter being that of a melted or fluid mass, — ^a semi- 
sun,— an uncompleted world, — giving out from its molten 
surface light and heat to its satellites, and unfit to be 
a habitable globe. The action on its surface does not 
appear to require this, or anything more than is going 
on here in our own heavens, only on a diminished scale.* 

' It may be here objected thai in tracing Ihe nnali^)' of the trade winds on 
our earth with those o! Jupiter, or vice versa, credit has been given in that 
ptanet for an equal amount of solar heal at the equator, as is known to exist 
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But a good deal of importance has been attached to 
the circumstance of the colour of the bright belts of 
Jupiter, as recently seen in some telescopes, especially 
reflectors, such as Mr. Browning's admirable glass re- 
flector. No doubt these reflectors do enable us to per- 
ceive colours which are not visible in refractors ; and 
there is no reason to doubt that they reveal the truth : 
but of what consequence is this in determining the tre- 
mendous conclusion that because, for instance, the middle 
equatorial belt of Jupiter is changeable in colour, and 
occasionally exhibits a deep yellow or copper tint, that 
therefore it is significant of fire beneath, or a molten 
state. Yet this does not appear to me equally con- 
clusive. If there be a thing in the world that we see 
before our eyes constantly hcrCy it is the varying colours 
of the clouds and of our atmosphere. It is no exag- 
geration to say that at our different sunsets and sun- 
rises especially, every colour of the rainbow may be 
successively seen by a constant observer ; not, of course, 
at the same moment, but a different colour each time ; 
no two sunsets being alike. Who has not seen rose 
colour and majenta skies, — green, violet, yellow, and 



here. But that such cannot be the case is already shown from the vast dis- 
tance of the planet from the sun. And yet that the trade winds of our globe 
are in a great measure owing to the changes of our temperature caused by 
the sun, thus creating different currents of air in different places, — the Polar 
currents being directed to the equator from the greater heat of those parts. 
It should be remembered, however, that the part the sun acts in the trade 
winds is but a subordinate part,— the only effect produced by solar influence 
being to give them a northerly or southerly direction. But with Jupiter 
there is nothing of this kind apparent, nor is the solar influence needful in 
producing this ; but uking into consideration the inclination of his axb to 
the equator, and assuming the existence of an atmosphere attached to the 
planet, like ours, the winds on his surface would blow directly east and wai^ 
and as they appear to da 
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copper colour, and purple, — sometimes one colour or hue 
prevailing to such an extent as to leave no other to be 
seen in the heavens ? • Have we not seen auroras, too, 
that appear sometimes to encircle our entire globe in 
their ruby crimson folds, or white and green ? 

And if it be the case that our own globe here can in a 
moment put on its coloured cloud-robes of every hue, 
and change them with eqwal rapidity — one colour for 
another — without any extraordinary disturbance, why 
may not Jupiter, the king of planets, array himself in 
his kingly garments, — now with a golden or ruddy belt, , 
and again exchanging it for a silver one, or copper or i 
steel, as I have frequently seen him do myself? and this 
without the necessity for believing that there is a burning 
furnace of glowing metal and boiling oceans beneath its 
lovely and generally calm and brilliant surface. So far 
as changes of colour are concerned, however curious 
and rapid, I think no certain evidence whatever can be 
derived from it as to the fluid state of Jupiter. 

But looking thus at the appearance of Jupiter's sur- 
face, have we any feature that will enable us to judge 
of the extent or depth of his atmosphere ? Mr. Proctor 
says the question, so far as he knows, has never been 
considered ; but is well worth careful study. He sug- 
gests, likewise, that if the bright belts arc really cloud- 
belts, and the dark belts the surface of the planet, then, 
on the edge of the planet's disc, we ought to see some 

* But what a small portion of the heavens b vi&iblu l<> any oac ]>erit)n 
here, — cmbraeinji, as our most extensive view does, only Ihe jiorlion of tlie 
heaven bounded by our o»-d boiiion at the utmost ; and seldom even ihat, 
except at sea ! How much more rxlcnsi-m, and probably striking, would the 
doud-colouring of out world be, if we could get in one view the eiitiie 
diameter or Jitc of Ike tarth, m we do of other planets ! 
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irregularity of level ; the cloud-belts, — i,e,^ the bright 
surface projecting slightly beyond the black or real out- 
line of the planet {i,e,^ if the atmosphere has that 
enormous extent which some astronomers have sup- 
posed). Whether such an appearance has been looked 
for, he does not know ; " but," he adds, " it certainly has 
never been detected." * Dr. Lardner speaks more con- 
fidently as to the probably limited extent of Jupiter's 
atmosphere. He says : — 

" That the atmosphere has not any very extraordinary height 
above the surface of the planet is proved by the sharply-defined 
edge of the disc. If its height bore any considerable propor- 
tion to the diameter of the planet, the light towards the edges 
of the disc would become gradually fainter, and the edges 
would be nebulous and ill-defined. The reverse is the case." 

Mr. Williams and Professor Leitch, on the other hand, 
attribute an immense depth of atmosphere to Jupiter. 
The former says-j- that its depth is so great that his 
body must be ever hidden from human sight, and his 
visible disc is but the reflecting surface of his enveloping 
cloud sphere. Professor Leitch, of Queen's College, 
Canada, confirms Mr. Williams* opinion,. and says: — 

"The disc of Jupiter presents very singular phenomena. 
There are indications of constant commotion ; and the mark- 
ings of the belts often present very perplexing forms, of which 
no account can be given. IVe only krwiv that the visible disc 
is not a fixed and solid crust : it is like the visible envelope of 
the sun, which conceals the solid nucleus in the interior : there 
is no evidence that we have ever as yet seen the kernel within 
the outer shell of Jupiter. The usual explanation of the dark 



•Proctor. "Other Worlds than Ours." (Page 130.) 
t Williams. " Fuel of the Sun." 
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bells of Jupiter is that ihey are the more transparent parts of 
Ju[)ittr's atmosphere ; while the brighter parts are the region 
of clouds, which reflect the light more abundantly. In this 
hypothesis we see the body of the planet down through the 
transparent regions of the dark belts ; but it is more probable 
that in the dark belts we see only part of its interior shell, 
and that the real body lies far beneath. The dark belts would 
in this way correspond to the penumbra of the spots on the 
sun, which are really only an increased part of the stratum 
immediately under the luminous envelope." 

The conclusion of both these astronomers, it appears. 
is the same as to the probable great depth or extent of 
the atmosphere of yupiter ; and is the more significant 
as they have arrived at that conclusion by different 
ways. Mr. Williams reasons solely, according to his own 
peculiar hypothesis already referred to, — that the atmos- 
pheres of planets will be in proportion to their volume 
and density ; Professor Leitch, on the other hand, from 
observation alone. The coincidence would at ail events 
seem remarkable, and for that reason of intportanee, both 
as to the correctness of Mr. Williams' theory so far, and 
the conclusions drawn from it as to the extent of the 
Jovial atmosphere. But nevertheless, I take it, it remains 
yet to be proved, — if proved it ever can be, beyond doubt. 
If, as Professor Leitch says, there be no evidence that we 
have as yet ever seen the kernel within the outer shell 
of Jupiter, neither (it may be as truly affirmed) is there 
any distinct or certain evidence that we have not. In 
truth, at the enorniou,<i distance at which the planet is 
situated, great uncertainty and doubt must rest on all 
that we see there ; so great, indeed, that at this moment 
it would be impossible for any man, however great his 
talents or astronomical attainments, or keen his sight, or 
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excellent his telescope, or however plausible his theories 
may seem, to pronounce, to demonstration (as can be done 
in the case of Mars) the cause of the actual pho^nomena 
of Jupiter's surface, Mr. Williams, from his hypothetical 
point of view, is of opinion that Jupiter has reached his 
permanent temperature^ which he describes as being a red 
heat, or rather a white heat ; in other words, a sun, and 
consequently never could be a planet at any time. This 
conclusion he arrives at on the theory of a comparison 
of the relative masses and diameters of the earth and 
Jupiter, and the consequent atmospheric pressure upon 
the latter, which as the Jovial atmosphere, thus calculated, 
should be 6,232 times that of the earth, would leave an 
atmospheric pressure upon the surface of Jupiter equal 
to 49 atmospheres : i,e,, 740 lbs. per square inch, equal to 
a column of Mercury 134 feet high. This enormous 
pressure would give 2,259° f^^r. as the temperature pro- 
duced in the lower regions of Jupiter's atmosphere by 
its own condensation. This, he says, is the melting-point 
of cast iron ; and, indeed, may be accepted as an under 
statement both of pressure and heat in the lower regions 
of the planet. Mr. Williams then sums up the conclusion 
of his theory of the condition of this great planet : — 

" I have little doubt that Jupiter is still red hot, or rather 
white hot; that a vast depth of aqueous and other vapour 
surrounds it; and that these, together with the free oxygen 
and free nitrogen, form a very much greater atmosphere even 
than I have calculated. I think it extremely probable that the 
temperature of dissociation of water has been reached by the 
atmospheric compression of Jupiter ; that he must have mani- 
fested some degree of general solar phenomena ; and that if we 
could see him shaded from the solar rays, he would appear like 
a phosphoresent, or rather a fluorescent ball, by the illumination 

S 
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of his vaporous envelope, due to the light it absorbs from the 
glowing world within." 

Apologizing for the appearance of extravagance in I 
this hypothesis, which, he sayB, is entirely due to the I 
novelty of the idea and not to its inherent character, 
he adds : — 

"The assumption of seliiiity and anything like terrestrial i 
temperature, such as are usually attributed lo Jupiter, is, in 
spite of its familiarity, really an extravagant hypothesis j.^w 
there is no kind of maiUr of whkk we have any knowledge thai i 
coiilil farm a globe, having the dimensions and speeifii gravity of\ 
Jupiter, unless it were' healed to a state nf fusion. The solid T 
shell, i^nveloping liquid and gaseous matter lighter than itsetfij 
(whiih has been suggested and is still generally adopted),' 
crumbles and melts away at the touch of sound reasoning 
based upon the establislied facts of experimental science." 

It is remarkable that the conclusions of Mr. Proctor 
and Professor Leitch respecting the probable condition 
of Jupiter, should, though arrived at in a different way, 
and more cautiously expressed by the former, be nearly 
the same as Mr. Williams'. And yet. while giving all 
respect to the opinions of such able astronomers (espe- 
cially to Mr, Proctor, who, with a true philosophic spirit, 
advancing step by step with his items of evidence, 
avoiding all dogmatic statements, rather places the facts 
before us than asserts their certainty), yet, with all due 
deference to such high authority, I feel cotnpelled to 
demur to his conclusions, at least until something more 
decisive than anything that has yet been adduced has 
been afforded, to lead me to consent to the overthrow of 
the older and more popular Herschellian doctrine. The 
argument of most force, and perhaps the most difficult 
to be met, is that which is connected with the mass and 
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density of Jupiter ; and after all this can only be can- 
jectured, not demonstrated^ and all else, derived either 
from theory or telescopic observation, must necessarily 
be more or less guesswork, and uncertain. 

But the remarkable circumstance of the supposed 
specific gravity of Jupiter is an important item in the 
testimony to the novel and startling new theory that 
Jupiter is a minor sun, or an uncompleted planet. Let us 
therefore examine it. 

Mr. Williams' theory is too new itself* to place that 
dependence upon it and its results that are required for 
the overthrow of a doctrine established by such men as 
the two Herschels, and all the most eminent astronomers 
of the last two centuries. Very often, indeed, it has 
been found that a theory just as probable and ingenious 
as that put forward by Mr. Williams, has held together 
perfectly as a coherent theory, and even partially illus- 
trative by proof, but has at length been obliged to yield 
to stronger evidence of the contrary, by some other and 
counter-discovery, or some more gefteral view of the 
subject, which completely overthrows it, or at least 
mars it. Such, indeed, has been the case with the various 
theories respecting the sun ; and the spectroscope has at 
onceoverturftedthe former theories respecting its supposed 
habitability, which have been so firmly established in 
the minds of men, first by Wilson, and subsequently 
modified by the Herschels. Instead of a nucleus pro- 
tected by a cool stratum of clouds from its upper and 



* It is not altogether new or original, as the same opinion as to the 
universal aether pervading space similar to our terrestrial atmosphere, 
only extended to great tenuity, has been held by others, among whom is 
Mr. Vaughan, of Cincinnati 
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fiery atmosphere surrounding it, we now are obliged to 
concede this tremendous fact, that the fiery photosphei 
seen by us is the effect of a metallic molten nucleus 
beneath. This, it is true, is an instance of the converse 
case, which Mr. Williams might plead in his favour, in 
which an old established doctrine is overthrown by a 
newer ; but the opposite may just as probably occur, a 
indeed has occurred by the revelation of the same won- 
derful little instrument (the spectroscope) : viz., the re- 
cstabiishment of the elder Herschels doctrine respecting 
the nebul.'e, — that the unresolved nebula? were many of 
them not firmaments or galaxies of stars, but nebulous 
matter in different stages of development. This doctrine, 
which the sagacity of the greatest observer that ever 
lived had at once and instinctively led him to adopt, was 
for a time overthrown by the revelations of Lord Rossc's 
telescope, which being of greater power than any ever 
constructed before, resolved many nebulae unresolved by 
Herschel.into systems of stars, and fora time a triumphant 
overthrow of the elder Herschel's theory, in which La 
Place's was strangely mixed up afterwards, followed. But 
the triumph was short-lived. A small instrument that 
could be held with the hand, completely reversed the 
case, — overthrew deductions formed from the great teles- 
copo,^and the old doctrine is again rc-cstabli.shed. It 
is now demonstrated that there arc numerous nebula; 
that arc composed, not of stars or suns, but of nebulous 
matter; probably the raw material for forming suns and 
planets. 

The conclusions, therefore, founded upon a new theory, 
however ingenious and plausible, and so far as it has 
gone, seemutg to be correct, should be received with great 
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caution ; and the more so, when the very first step in 
Mr. Williams' theory requires belief in what it is impos- 
sible for him to demonstrate^ however probable : viz., the 
existence of a universal atmosphere diffused through 
space, and attaching itself to planets in a condensed 
form, in proportion to their mass and density ; or rather, 
the resultant of all their masses to form atmospheres, 
although it is true the theory has corresponded in 
some particulars in a marvellous way with the deductions 
from telescopic observation, yet it has not in all^ and a 
considerable difference is found in the observational con- 
clusions of Mr. Proctor and other eminent astronomers, 
with Mr. Williams, as to the condition of other planets. 
Mercury and Mars in particular, where they do not 
coincide. 

But returning to the strongest argument adduced by 
either for the sunlike or incomplete condition of Jupiter, 
we may acknowledge that its supposed specific gravity 
is that which is most in favour of it ; the light colour of 
its bands, or the visible rapid changes on its surface, 
which we have already referred to, may all, as we have 
shown, have place consistently with the idea of its being 
a perfected planet like the earth, and habitable, if not in- 
habited.* But how are we to account for its proportionate 

* The remark of Mr. Proctor, that it would be, humanly speaking, im- 
possible that such masses of vapour as are apparent on the surface of 
Jupiter, could he generated by solar heat alone, which would necessarily be 
too feeble to vaporize her ocean, has been partly explained already by 
Professor Tyndale's theory ; but while demurring to the hypothesis of an 
unfmished world and a molten surface on Jupiter as the cause, may not Mr. 
Proctor adopt a middle course, and if greater heat than our sun could 
supply be needful, may we not believe that some surface heat still remains 
on the planet, sufficient to assist in the evaporation of her oceans, without 
rendering it incompatible with life, or rendering necessary a molten surfisice 
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lightness of substance ? The difference between the re- 
spective wifwjfjof the earth and of Jupiter is considerable. 

Jupiter's mass, or to speak popularly, weight, exceeds 
that of the earth by not more than 300 times ; while in 
volume or size, he is 1,230 times that of the earth- 
According, then, to the best estimates of his mass and 
diameter, the mean density of Jupiter (in other words, 
his specific gravity) has been ascertained to be less than 
one fourth titat of the earth, or greater than the density 
of tuatcr (which is assumed as the standard for planetary 
measurement) by about only one third. This is certainly 
a remarkable feature in the planet, — one, however, which . 
seems to be the effect of some great law pervading the 
solar system (rather than a sign of incompleteness), — 
a gradual increase oi density appearing to belong to the 
planets for some reason as they approach the sun, while a 
corresponding decrease takes place as they recede : * tiie 
density of Saturn, Uranus, and Neptune, it is believed 
being gradually less than Jupiter; the density of Mars, 
also, less than the earth ; while Venus and Mercury are 
believed to have a density, the latter especially, much 
greater than the earth, varying from the comparative 
lightness of Jupiter : consequently many wild and 
absurd theories have been started as to his condition, — 
Dr. Whewell suggesting a dismal world of water and 
ice, with a cindery nucleus, inhabited by pulpy gelatinous 
creatures. The absurdity of such imaginations and 
speculations is a sufficient answer to them, and are un- 



and a white heat to produce il J II is believed by many tlial ou 
not yet cooled down, and that a great poniun of the wamilh we 
rived from innate terrestrial heat. 

* Tbis law is in accordance with La Place'^ theory. 
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deserving of a serious reply. Our own world furnishes 
a sufficient proof, indeed, in the variety and beautiful 
and perfect adaptation of creatures to their true abode, 
both man and beast. 

But Mr. Williams at one blow consigns^ Jupiter to a 
permanently and uninhabitable fiery fluid state, when he 
says, " There is no kind of matter of which we have any 
knowledge, that could form a globe having the dimensions 
and specific gravity of Jupiter, unless it was heated to a 
state of fusion." This is bold language, but I cannot 
but think Iiardly warranted by the facts. Is it then im- 
possible for God to make a perfect world, — 1>., perfected 
world, — and habitable, of different weight or specific 
gravity, or of different materials , without^uidity? or is the 
Creator so circumscribed and so bound in His own laws, or 
rather confined to the laws and the substances which wc 
are acquainted with, that He cannot make a planet of a 
certain weight unless it is 7nade a fluid planet, or a half- 
melted, lieated world f The idea is absurd when you 
think on it a moment Of course, if the universe con- 
sist in nothing but a system of rigid and unbending laws, 
without a Law-maker, and certain combinations of 
matter with which we are acquainted, which can never 
be deviated from in a single instance, and have no Master 
or Ruler to mould them as He pleases, why men may 
justly reason up to such conclusions ; but if there is an 
intelligent and persotial Designer, in whose image he is 
himself made, in a miniature degree (which is tfie fact), 
then the case is very different, and the infinite variety 
which we see around us may be extended to the 
composition of the materials of the great planets, as 
well as to the fauna and flora, the inhabitants of the 
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earth, and all its varied productions. Even as man 
himself loves and makes variety in the materials which 
he moulds for himself, so may the Almighty Creator. 
Merc ignorance, therefore, of matter which cou!d form a 
globe of Jupiter's dimension and specific gravity, without 
the necessity for its being altogether fluid.surely is no proof 
that there is not or could not be such a globe, — is no proof, 
I humbly think, that Jupiter must necessarily be a globe 
of that kind, and could not possibly be solid. As well 
might we deny the power of the potter to make vessels 
of difi'eront weight and size and cohesion, of the same or 
different materials, while we ourselves are ignorant of 
any but a limited number of materials, or the effect of 
different proportions of compositions in those materials. 
In the making of china, for instance, many materials 
are now used which were unknown before, and many 
known formerly unknown now; yet the absence or 
presence, or more or less quantity of a single material, 
would make a vast difference in the strength and power 
of cohesion in the china. Many materials, indeed, are 
used in the manufacture of china, which if left out 
altogether, or not in proper quantities, would render it 
impossible to manufacture a vessel of certain dimensions 
and thickness and proportions, without its falling to 
pieces on being left in an imperfect and soft condition ; 
but very often the presence of a single important ingre- 
dient alters the case wholly, as it does in the vegetable 
world, where the presence of silica is necessary to enable 
the corn-stalk to stand upright, and resist the strength of 
the wind. If ignorant of the nature and presence and 
applications of silica to this pur])ose, we were theoretically 
to reason ai to its power of standing upright and 
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possessing the strength it has to resist prostration, we 
should probably come to the erroneous conclusion that 
nothing could give it the requisite strength. So we may- 
say of this distant world. Although we may weigh ity 
distant as it is, and compare it with our own, unless we 
know positively what the materials are of which it is 
built, and the proportiofis by which it coheres, it would 
be impossible to pronounce that it must be (if it be a 
certain weight) in a fluid state. The high probabilities 
are indeed quite the other way, and it is much more 
natural to expect infinite variety in the construction and 
arrangement of the materials of other worlds, than to 
expect an identity. The specific gravity of oceans, and 
the very waters of the earth, differ in this ; not to speak 
of other substances, such as wood and iron. Why may 
not the specific gravity of worlds ? The adoption of 
water as a standard of measurement for worlds, is no 
reason for not believing that solid worlds may exist 
whose specific gravity is far lighter than water, or the 
samCy without being water. And thus, I think, we may 
conclude respecting Jupiter; and I do not agree with 
Mr. Williams, that the idea of a sdlid shell enveloping 
liquid and gaseous matter lighter than itself, which has 
been suggested and adopted hitherto, "crumbles and 
melts away at the touch of sound reasoning based upon 
the established facts of experimental science." And 
experimental science has not yet proved, and I think 
never can prove (for it is inadequate to do so) that 
Jupiter must necessarily be a fluid mass; nor that the 
Creator in His wisdom may not have given, and indeed 
probably has given, a different specific gravity to every 
planet throughout infinity. 



I 
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Nevertheless, while thus advocating ihc potstbiiity, — let 
mc {>erhap5 rather say probability, — of Jupiter beii^ a 
completed world, I should be presumptuous were I to 
deny, for other reasons, the possibility of what Mr. 
I'roctor so cautiously, and I may add, philosophically 
suggests, when he asserts, viz., th^ possibility that Jupiter 
miglit be an uncompleted world, in the sense in which be 
speaks of it. There must, it is evident, be a beginning to 
all worlds, — some in every stage, from the foundation 
ttdvancing slowly towards completion ; for 1 do not hold 
that any world was built in a day or a month. The, 
geol(j;;ical discoveries of our own world's history provi 
thai. Therefore in deciding upon the present condition^ 
of a planet so far removed from us, X.\\e possibility must 
always be allowed, that as the former probable fluidity 
and heated condition of our ^lobc is apparent, and mil- 
lions of ages probably elapsed at least before Adamite 
man appeared on its surface, so it is possible may be the 
case with our giant companion planet, which may not 
yet have arrived at a state or condition fit for being 
inhabited. This is possible, but I cannot but think, with 
Or, Lardncr, highly improbable. One thing is certain, — 
presenting as Jupiter does to us a miniature represen- 
tation of our solar system, he must, whatever his con- 
dition, be the centre of a system of worlds; and as 
such, whether he be inhabited or not, he presents a 
subject of the deepest interest, well worth our attention. 

If Jupiter be a sun himself, it is plain he will be so 
only for a time, and his condition will not be in any way 
analogous to our sun, for which no such future seems to 
be reserved. The condition of Jupiter, even if he be as 
the astronomers I have referred to believe, but a molten 
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or a fluid mass, can only be a preparatory one. The earth 
was once . the same, and what is she now ? " I have 
formed the earth," saith the Almighty, "to be inhabited;" 
and doubtless so He has the great globe of Jupiter. 
The grandeur of his position in our system, the very 
sight of his four moons moving round him, suggest 
almost instinctively to the mind that they are what they 
seem to be, — not mere useless appendages, — not there 
even for their own sakes, as independent planets, — but 
that He who placed them where they are, and arranged 
every movement of their course, doubtless contemplated 
the effect of every eclipse and every transit, did so with 
a special design. And what was that design } If it 
could be demofistrated that Jupiter was no more than a 
sun, further speculation would be useless, and they would 
not be satellites ; but to prove this at the distance at 
which he is situated from us is impossible. Nor does 
Mr. Proctor even assert that he is a sun: steering between 
difficulties, he only suggests his being an immatured 
planet. It may be well questioned, however, whether it 
is probable. That the sun and Jupiter may go halves, 
as it might be said, or share in producing light for the 
Jovian satellites, is most improbable. There is no such 
precedent in the entire solar system, in reference to the 
other planets belonging to our solar family. A supple- 
mentary light from a planet to its satellite, and originating 
in itself, would be a confession of the sun's inability to 
do the work for which he was made, and a kind of patch- 
work interpretation of the condition of the great primary, 
for which there does not appear to be any analc^y in the 
heavens; but on the contrary, a departure from the general 
law found there — that a sun is axi^ii, and ^planet is di planet. 
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The compensaling system is quite different, and relates 
mcTL-ly to the supply of niglit illumination by reflection. 
The distinction of tlie separate functions of sun, moon, 
and planets, is indeed very clearly defined in Genesis, 
where the sun is represented as to rule the day, and the 
moon (it may be presumed therefore ail moons) to rule the 
nighl ; not be ruled themselves. Thus viewed, what is 
the design which seems to be apparent in the satellites 
of this great planet? It is evident that his moons are 
intended to be to Jupiter what our moon is to us, and 
was to us even in our immatured condition : viz., the re- 
gulators of his oceans, and the illuminators of his nights. 
Where there are oceans there will be tides. The moons 
of Jupiter are therefore absolute indicators of the exist- 
ence of oceans and tides on his surface, of which they 
are the regulators. They are as four fingers pointing our 
attention to this great fact. They are as four voices 
calling to our "listening earth," and saying, "Wc are /our 
moons to your one, because our primary is so far removed 
from the sun, that no tidal influence can be exercised 
upon him from that body, and the grand oceans of our 
primary need more than fourfold the power of your soli- 
tary moon to control them. Then, "We are four lamps," 
they cry, — "four to your one; for think what a vast 
country we have to traverse and enlighten, and remember 
how little sunlight beams upon our great planet com- 
pared to what you receive, and how short his days,— 
even the shortest winter day on earth (a day of five 
hours) is all the daylight our great centre enjoys, until 
our fourfold light appears, now in succession, now al- 
together, making insensibly a mixed day of ten hours of 
varied light, as we take the place of the departing sun," 
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Indeed, the first glance at this noble planet impresses 
the beholder, as it did Galileo, and many a follower of 
his creed since, with the conviction of direct design and 
agency perceptible in the four beautiful stars that illumine 
his surface and charm our sight. 

That the condition of the inhabitants of Jupiter indeed 
must be widely different from our own, is at once appa- 
rent. The shortness of their days and nights, and the 
peculiarity of their seasons, resulting from the position 
of the planet's axis at right angles nearly to the plane 
of his orbit, the enormous length of his years, with solar 
and lunar phoenomena so different from our's, combined 
with the vast size of the world they inhabit, and the pro- 
bable proportional size of its oceans and mountains, 
rivers, etc., — all this causes so complete a distinction from 
anything that we know here, or might experience in other 
planets, such as Mars or Venus, that we can form little or 
no conception of the country or its inhabitants. What 
mysteries lie hid beneath the lovely veil of its cloud- 
covered surface we know not, nor probably ever shall, — 
in this world, at least. Meantime there is nothing in his 
seasonSy his days or his nights, to prevent that vast globe 
from being, for aught we know, a perfect paradise. The 
inclination of his axis will give a modified climate, — a 
perpetual spring or autumn, merging into summer 
over the equator and the regions adjacent. No long, 
cold, dreary nights will be found there, to chill his 
atmosphere into frost. Bright diamond-like moons, 
some of them twice the size of our's, succeeding 
each other with a motion so rapid that it can be 
seen, will chase each other across his heavens, pouring 
their single or united light upon every point of his 
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surface, while cloud-colours of every hue will decoratt 
his heavens. 

In bidding farewell to this noble planet, it is impos- 
sible not to consider him as one (and that not the least] 
of those bright mansions in the Father's house spoker 
of by our Lord, prepared, or to be prepared, for those 
who know and love Him, when witli spiritual bodies thai 
shall be independent of all the powers of gravity. the> 
may defy his stupendous mass to chain them to hi; 
surface, or prevent their flight and visit to other worlds 
or from roaming unfettered with the speed of lighl 
through his own wondrous regions, to hear the thundei 
of his oceans, and gaze upon the sublime scenery of fau 
giant mountains, and to enjoy the varifly to be found ir 
a world to which our own globe appears but as a grain ol 
sand in the universe of God. 



ANOTIIt;R flight of 500 millions of miles brings us tc 
perhaps the most wonderful of all the objects in th( 
heavens. Saturn, whose complicated ring system, sc 
long an enigma to Galileo and others, in the era o: 
imperfect telescopes, now presents to the wondering eyt 
of the modern astronomer a sight which fills the mine 
with astonishment and admiration, mingled with a 
burning desire to know more respecting this strangt 
ringed world, and the phcenomena connected with it; 
condition. Never shall I forget the impression mad( 
upon my mind at the first sight I obtained of it : a meet 
ing as unexpected as it was delightful. It was manj 
years age, when but a tyro in astronomical knowledge 
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and an inexperienced, though enthusiastic searcher of 
the heavens. I had constructed a common refractor of 
considerable dimensions, having an object glass six inches 
in diameter, and ten feet six inches focus. I had never 
seen Saturn, nor any of the planets with any telescope, 
although I had of course read of them in books, and 
seen plates of them ; but I did not know where even to 
look for them, nor how to distinguish them from the 
fixed stars, or from one another, except that I knew the 
fixed stars sparkled, and the planets gave a steady light, 
which I had observed with the naked eye. On the 
night in question, I had placed my large refractor upon 
the upper sash of my parlour window, and was endea- 
vouring to bring under my view each star that was most 
conspicuous, when covering a dull silvery-looking star, 
with my object glass reduced in size by a diaphram to 
about an inch in diameter, and a power of 120, I beheld 
a sight at which I started ; and though alone, I exclaimed 
aloud with astonishment and delight. I had actually 
before me in the heavens the ringed world of which I 
had so often read and seen plates. There gleamed its 
wondrous ring and stately globe, shining in the calm 
summer sky with a subdued silvery splendour. My 
sensations as I gazed at the mysterious object, were in- 
describable. That ringy — what could it be ? That silvery 
shining globe, two of whose glittering satellites are like- 
wise present, — how strange its condition; how unlike 
anything else I had ever seen in the heavens ! I could 
not take my eyes off this ghostly object. I gazed again 
and again, till my ^yts ached, and its ringed impression 
remained on my retina long after I had withdrawn it 
from the telescope. I applied a higher power (240), and 
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could now see distinctly, as 1 thought, the shadow of the 
ring on the planet, and the planet on the ring; also what 
at the time seemed to be a strange star shining between 
the ring and the planet. I have never seen this since, 
nor can I now say what it was, I had read in some 
book, however, that stars were occasionally seen peeping 
between the planet and its ring, and I concluded at the 
time that what I saw must be this phoenomenon. But 1 
am more doubtful now that it was; in fact, I cannot 
conjecture what it was. But the impression remains 
distinctly on my mind, that I had seen something resem- 
bling a star between the ring and the planet. It became 
clouded soon after, I had therefore no opportunity of 
furthi^r observation that night ; but I can truly say that 
that chance glimpse of Saturn fixed indelibly for ever 
in my mind the determination to follow up the delightful 
and absorbing study of the science which has proved 
such a solace and companion, such a recreation and 
source of the purest pleasure, through a life of no short 
duration." 

Saturn i.s another giant planet, and without the 
appendage of its ring little inferior in magnitude to 
Jupiter. With an equatorial diameter of 74,700 miles, 
and a bulk 700 times that of the earth, and a ring, 
or rather a system of rings, embracing a circumference 
around it of not less than 528,000 miles, escorted by a 
brilliant train of eight satellites, it presents perhaps the 
grandest, and certainly the most wonderful of all the 



• By a curious coincidence, Mr. Proctor himself Httribules lo the firs, 
glimpse lie had of Saturn, his entrance upon, and subsequent devotion [< 
the noble science lo which he has devoted himself, wiih an 
which can unly be equalled by the ability which he has shown. 
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planetary objects in the heavens, constituting in itself a 
gigantic and complete system of worlds, with their 
centre, before which our own little globe dwindles to a 
speck in creation. Yet in point of mass and density, 
Saturn is greatly inferior to Jupiter. The latter out- 
weighs the earth 300 times ; while Saturn, notwith- 
standing the great disproportion of its size to the earth, 
is only 90 times as heavy. This would leave the sub- 
stance of which this huge planet is composed, whatever 
it be, as light nearly as cork ; its mean density being not 
more than half that of Jupiter, and three-fourths that of 
water, thus specifically lighter than any known planet. 

The Saturnian year occupies nearly thirty terrestrial 
years ; while his enormous distance from the sun 
(950,000,000 miles), being twice the distance of Jupiter, 
and ten times the distance of the earth from the source of 
light and heat, leaves to him but about the hundredth part 
of light and heat enjoyed by the earth: i.e., on the suppo- 
sition that there are no exceptional circumstances which 
may alter or modify these conditions. His orbit being 
excentric, however, the amount of light and heat which 
he will receive will vary with his proximity to the sun at 
the time. 

Saturn differs likewise from his companion giant by 
his axis being 28^** inclined to the plane of his orbit, which 
would give him a greater variety of seasonal changes 
dispersed over his globe than is the case in Jupiter, where 
his axis is all but perpendicular to his orbit. 

With reference to the condition of this planet as an 
inhabited world, derived from his position in the solar 
system, all that has been said of Jupiter applies to him 
with additional force, as to the consequences of receiving 

T 
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SO small a measure of what are considered by us ; 
essentials for the maintenance of life, — light and heat.! 
If there is insufficient light and heat in Jupiter to rend 
it habitable, then the case is much worse in his companion 
world. The comparative obscurity of Jupiter would i 
Saturn be all but darkness ; and the small modicum i 
solar heat received by the former, would be in the lattei 
reduced to something almost as insensible to feelir 
as the heat we derive from the reflective rays of moi 
light, or that of the stars. 

Thus, arguing upon the principles put forward by Mfs 
Proctor and others, either Saturn is an arctic plant 
scaled up in perpetual ice, frost, and gloom, or, accordii^ 
to the new hypothesis, the reverse, and itself an 
tensely heated and fluid globe, hardly, yet in even a fluid 
state, but rather gaseous, and giving out its own light 
and heat to its satellites, whose inhabitants (if any) 
acknowledge him as their sun, while they actually see 
their real great central orb as a twinkling star. 

It is unnecessary here to repeat again the arguments 
we have used in opposition to both these hypotheses in the 
case of Jupiter. All that has been said respecting that 
planetary world may safely be repeated respecting this, 
his companion, situated on the confines of the system, or 
of what we at least supposed at one time to be so. If 
inhabitants are to be excluded from Jupiter {a fortiori), 
they should be excluded from Saturn ; and certainly 
inhabitants resembling ourselves physically, must be ex- 
cluded from both. But in my opinion, from neither are 
we warranted as yet in excluding life and intelligence 
in some form ; and the very same arrangements which 
would make one globe fit for such a purpose (not- 
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withstanding appearances), would be applicable to the 
other. 

Certainly at the first glance at this ringed world through 
a telescope, and with a knowledge of its astronomical 
condition (for of its physical condition we absolutely know 
nothing), if there is anything indicating that it is possible 
that Jupiter be inhabited, then {a fortiori) it is equally 
possible that Saturn is; nay, the possibility, or rather 
probability, is greater in the latter case. Its vast size, 
and the complexity of its system, impresses one with a 
conviction of its importance in the system to which it 
belongs ; while the peculiar and beautiful compensating 
arrangement for lighting and regulating it, exceed that 
of its brother planet in the proportion which might be 
expected from the disadvantages of its distance from the 
sun. 

It is to no purpose that Mr. Proctor tells us that well- 
meaning per so f is ^ who insist on their own interpretation 
of the Almighty's design, are singularly "unsuccessful 
here in overlooking obvious difficulties, for that in the 
case of Saturn, as in the case of Jupiter, the provision of 
satellites, and of the ring, which form so glorious an object 
to the astronomers on earth, is altogether inadequate 
to increase the supply of light received by the Satumians 
to any such extent as has been imagined," for that in 
point of fact the rings keep away more light from' Saturn 
than they give, causing frequent and long eclipses. If, 
therefore, compensating light was intended, it would 
argue want of wisdom in the selection of such an ar- 
rangement. Now as to any one insisting oft their own 
interpretation upon the Almighty's designs, while we 
overlook the real difficulties that oppose such interpre- 
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tation, no one could defend it ; but let me here say, witH 
the deepest respect for this very able and accomplished 
writer who thus expresses himself, I think, as a theologians 
any person may very fairly be permitted to interpret the 
Almighty's general designs from what he sees, without 
any presumption, even though he may be unable to 
explain many difficulties. Nay, I think in a world where 
proofs of design surround us on every side, and difficulties 
too, we may fairly accept and interpret the general and 
evident design^ even though we cannot overcome all the 
difficulties ; nay, I cannot but think we are called upon 
to interpret them so far as we can, and very often it so 
happens that when we do interpret those proofs given, 
and correctly too, so that there can be no doubt upon 
the subject, we are often met by apparently opposing 
circumstances, which yet are unable to overthrow the 
general truth of the interpretation we have adopted, and 
are obliged ultimately to yield to it 

Thus we may argue fearlessly, without question, as to 
the benevolence of the Deity from design, and yet what 
a host of particular circumstances and facts in our con- 
dition here and in nature, seem to oppose it ! Yet who 
that has really studied the subject, doubts the goodness 
and benevolence of God, notwithstanding the very few 
facts which seem to oppose it ? So an anatomist may 
reason from a nerve or a tnuscle or a gland, and interpret 
the design for their formation without being questioned, 
although there may be many things connected with his 
interpretation which may seem to be opposed to it ; so 
also a botanist may interpret design from a flower, a 
geologist from a stone, without incurring the charge of 
presumption or misinterpretation because every cira4nt' 
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Stance attending their interpretation does not coincide. 
The things they interpret from are things they see^ and 
their interpretation is the result of what they have learned 
about them ; and in such cases, generally reveals the 
design as plainly as if God Himself, or an angel had 
whispered it into their ears. Generally, indeed, the in- 
terpretation of design lies upon the surface, and by an 
intuitive effort the mind grasps it at once, without waiting 
for indicative proofs ; while, on the other hand, the ac- 
quisition of facts is slow and laborious^ and after all by 
no means certain. Thus the geologist may and does 
fairly argue the design in the formation of coal in our 
globe ; while there are not wanting many who are pre- 
pared to prove, by incontestable fact, there was no design 
intended^ and will bring an army of evidence to show 
that it was not the case. 

But here there can be no doubt, the existence of 
planetary worlds, once ascertained and compared with 
our own, the lighting and regulating of those worlds by 
satellites, is a thing patent to all to interpret^ and doubt- 
less was so intended. There is no semblance here of a 
necessary admission into the deep counsels of the 
Almighty, in saying yonder planet is certainly lighted 
by so many moons to compensate for its distance from 
the sun. 

But what are the arguments brought forward to prove 
that those who maintain the compensating principle of 
lighting the planets are wrong in their interpretation } 
Nothing but observation with a telescope, of a world 
situated at a thousand millions of miles from us, and 
the supposition (for it can amount to little more) of the 
probable effects produced in that world by the ring and 
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satellites, — effects which however plausible, I maintailt 
it would be very hard, if not impossible to demonstrate^ 
unless we were there. For my own part, I would! 
much rather trust to the general design apparent in thad 
distant world, than to any observation of details in thft 
distribution of it which would seem to militate against 
it. Difference of opinion already exists as to the aj> 
portionment of light in Saturn, through the intervention!] 
of the ring, which has not yet been definitely settled byj 
astronomers. Meantime let us look at this wonderful 
appendage, the nature of which, indeed, we know ! 
little of, that it would not be easy to pronounce anything! 
certain as to the effects of it on the world it encirclea 
any more than its nature. Its size, as already remarked. 
is stupendous, and its position strange, exciting many 
speculations and theories in the early stage of its dis- 
covery, — theories which still exist in different forms in 
many minds, and which even modern research, with all 
its aids, has not been able to determine. 

A vast ring encircling a globe of such a size without 
touching it anywhere, is a wonderful object Hcnv came 
it there, and why f and if so, of what is it composed ? are 
questions that mentally occur to the beholder. I have 
never met with any hypothesis that fully satisfied my 
own mind on the subject. Both the Herschels considered 
the ring (or rather rings, for there are many now per- 
ceptible) solid, at least as solid as the planet; but that 
hypothesis has been now given up. The multiform 
divisions of the ring, and the discovery of the black 
gauze interior ring, generally transparent like a veil, next 
the planet, and which can be seen through it, appearing 
suddenly, as if it was a new creation, only discovered 
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within a few years back, and never by the elder Herschel, 
this served to reduce the hypothesis from a solid to a 
fluid, or a gaseous substance. That it shines with reflected 
light, is certain; that it has a revolution round the 
planet, is also conjectured ; that it consists of many con- 
secutive rings, is also perceptible ; that many variable 
shades and markings are apparent on it to good teles- 
copes, is also certain ; that it casts its shadow on the 
globe, and the globe on it, is also evident ; but what its 
nature is, is still a problem, still unknown^ and probably 
will be for ever. 

The last hypothesis, that of Mr. Maxwell, the author 
of the Cambridge Prize Essay on the subject in 1857, 
makes it to consist of innumerable separate planetary 
bodies revolving round it : "A dense flight of satellites, 
so closely grouped as to escape individual recognition at 
our great distance, yet revolving each in its separate 
orbit, in such a maner as to secure the genuine per- 
manency of the system," — ^which he and some others say 
they have detected as composing it This opinion is 
considered to be (as it is the most recent) the most pro- 
bable, and yet it has not been demotistrated, and remains 
still in the regions of uncertainty. The aspect of the 
ring in a telescope produces quite a different impression: 
viz., that of solidity, — an impression confirmed by the 
respective shadows of the ball and the ring, which are 
cast partially upon each other, and which can hardly be 
reconciled with the supposition of a congregation of 
separate aerolites, or planetary bodies. Mr. Maxwell, 
however, asserts that the thinness of the ring alone would 
disprove the possibility of its solidity, as being at the 
utmost but 100 miles in thickness, or according to Mr. 
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Bond, but 4a This, with the fact of its breadth of| 
28.000 miles, — this would (says Mr. Maxwell), under the J 
forces it experiences, render it not on\y piastk, but setni- 
Jluid, even if it were made of iron. 

Meantime some of the American astronomers preferred | 
the hypothesis of its consisting of a number of streams I 
of a fluid a little denser than water; and others, again, 
with perhaps even more probability, that it is of a ] 
vaporous nature. "The fact is," says an able writer in 1 
the Inlcllcctual Observer, " we think it would be readily 
admitted as such by those who have most closely ex- I 
amined that object, that it is extremely difficult to form J 
any idea of its real nature ,^vfH observation; and so loi^ 
as that is the case, it offers a wide field for the ac!ni 
of dissimilar theories." 

Be it what it may, however, as to the materials of 
which it is composed, the main object and design in its 
existence where it is, is I think plainly perceptible, and 
shines out through the cloud of the uncertain theories as 
to its nature and constitution, with a clearness that is in 
strong contrast to them : viz., that it is placed there as a 
supplemental mode of lighting that distant world, the 
position of which is such as to require aid to accomplish 
that purpose, even to the eight satellites that surround 
it. Doubtless there may be other purposes likewise 
subserved by this wonderful appendage (should it have 
solidity), similar to those which are performed for this 
earth by our moon, such as the regulation of the 
Saturnian tides; but so long as the nature and quality 
of the ring remains unproved, there is but the one great 
purpose which is evident, which can be seen and learned, 
even to demonstration : its being a tight refieetor to the 



WORLD OF STARS. 28 1 

great planet it surrounds^ which can be affirmed as 
certain. 

Nor would its being composed of separate aerolites 
affect this question. On the /contrary, such a supposition 
would perhaps remove some of the objections advanced 
against a solid ring as a permanent light reflector, Sir 
W. Herschel stating, notwithstanding his belief in the 
habitability of Saturn, that his rings would occasion an 
eclipse of nearly fifteen years in duration, first to the 
northern and then to the southern hemispheres, — a theory 
opposed by Dr. Lardner on mathematical grounds, who 
yet acknowledges considerable eclipses produced by it. 
Both these theories are equally objected to by Mr. 
Proctor, who yet does not mend the matter as regards 
the effects produced by the ring, when he says, on 
grounds obtained by the most exact mathematical cal- 
culation, that in Saturnian latitudes corresponding to 
London or Paris, the sun would be totally eclipsed by 
the ring iox five years in succession^ while in the latitude 
corresponding to Madrid, he would be eclipsed for nearly 
seven years in succession; an arrangement which he justly 
affirms, *'the inhabitants of the earth would find wholly 
unendurable, — an arrangement, too, which prevails over 
a very large proportion of Saturn's surface." These 
calculations, however, be it remembered, are made on 
the presumption of the continuous solidity of the ringy 
which as a dense body would undoubtedly produce the 
effects described by these astronomers, more or less ; but 
the case would be altered were the ring light-giving on 
every side, below as outwardly,— either through trans- 
parency, light passing through it as a cloud or as glasSy or 
from being self-luminous throughout^ or, as in the case of 
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the separate meteorites, if not self-luminous, yet shinii^ 
with a twofold reJUction from the sun and from thsl 
primary, but in all cases presenting an Jllumioated sur-j 
face to their primary. Thus, perhaps, all eclipses may^ 
be prevented. 

Such speculations, however, as already remarked, miu 
be to a certain extent guess-work, as at the enormou! 
distance it is from the earth, observation of such matters! 
is all but useless, and the general scheme alone can \x\ 
seized upon, which is sufficiently evident, and only requires 
faith in respect of what cannot be positively discovered, 
to believe that the main intention and purpose-principle J 
wil! be carried out Assuredly that glorious ring andj 
satellites will fully compens.ite to the inhabitants of that 
wonderful globe, as far as light is concerned, for its vast 
distance from the sun. 

There is only one circumstance more in relation to 
this planet, which it will be necessary to remark upon, 
which is adduced by Mr. Proctor as conclusive of Saturn 
being a minor sun, and therefore for the present unin- 
habitable : i.e., a certain mysterious change of figure, or 
distortion, which has been observed occasionally in the 
globe of Saturn by different astronomers, and has been 
called the square-shouldered figure. This peculiarity 
was first remarked by Sir W. Herschel. in April, 1805. 
On that occasion the usually elliptic form of the planet 
was strangely distorted ; both equator and poles appeared 
flattened, so as to give an oblong square shape to the 
globe, only at the angles rounded. So remarkable was 
the appearance on this occasion, that Herschel measured 
it accurately, and found the longest diameters (having 
their extremities in Saturnian latitude) 43''2o'. His first 
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impression naturally was that it was distorted through 
the telescope, but the same effect was perceptible in 
several different instruments. What could it be ? The 
only other alternative was either atmospheric disturbance 
in our heavens or the Saturnian heavens, or the Satumian 
globe itself; or possibly an optical illusion, depending 
on the persons themselves. Which of these was the 
most likely.? It is plain that Herschel attached little 
or no importance to it, as no suggestion whatever appears 
in his writings to account for it. Probably he attributed 
it to some optical illusion, but certainly never hinted at 
the possibility of such an astronomical conclusion as 
some modern astronomers are prepared to admit, — that it 
was a vast* convulsion of the entire globe, labouring 
under throes of violent internal agitation like those of 
our sun.* 

But Herschel is not the only observer of this phoeno- 
menon. Schroeter, in 1803, Kitchener, in 18 18, and Airey, 
on one occasion observed the same oblong square- 
shouldered appearance, while upon another occasion the 
same eminent astronomers observed the very reverse 
case, and the planet appeared flattened at the poles only. 
Bond, of the United States, also has seen it. Now it is 
upon these occasional strange distortions of figure that 
Mr. Proctor argues to the startling conclusion that the 
very body of Saturn itself is subject to the influence of 
forces so violent as either to upheave portions of its 



* It is remarkable, and worthy of notice, that tremendous as we know the 
forces in action in our solar orb are, yet not the slightest appearance of any 
change of figure or distortion is visible in that globe ; the only apparent 
change in it being that produced by the refraction of our dense atmosphere 
at sunset, when its usually spherical form l)ecomes oval^ or the poles are 
flattened. 



284 THE SECOND HEAVEN, OR 

actual surface, or cause vast masses of cloud to rise to 
an enormous height above the mean layer of Saturn's 

cloud envelope. 

Now, setting aside the fact that the eminent astrono- 
mers who have seen this strange distortion have none of 
them attempted to account for it thus, but on the con- 
trary have dismissed it as an optical illusion, curious 
perhaps, but of no importance, I cannot but agree with 
Mr. Proctor-himaelf, that such a conclusion as that sug- 
gested by him is to be avoided if we can by any possibility 
find a less startling explanation of the matter ; and I 
think there need be little difficulty in referring the dis- 
tortions to the terrestrial atmosphere, if not to personal 
causes connected with the state of the eye at the time. 
Either would be quite sufficient to account for it, without 
convulsing the usually tranquil globe of Saturn, a globe 
of 74,000 miles in diameter, as one would squeeze a soft 
orange out of shape, for the sake of carrying out a 
particular theory. Surely we have often seen the identical 
distortion referred to produced by a bad or imperfect 
pane of glass in a window, by which landscapes, and 
trees, and houses, and ships, and men themselves, and 
the face, are elongated, or the rei>erse ; and we have only 
to consider a portion of our atmosphere the glass or pane 
on the great window of heaven, — i.e., a particular portion 
of the atmosphere at the time lying directly between the 
observer and the planet, — as being in the condition of 
the pane of glass, distorted and imperfect, while from 
other points of sight all is clear and correct, and the 
thing is done — all is explained. An observer at Green- 
wich is looking at Saturn with his square shoulders, with 
wonder and amazement ; while another at the Cape, or 
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some other geographical point of obsen'^ation, is looking 
at the same object, and sees nothing of the kini1« The 
telescopes may be fully Oitpri/fM, for they will all of 
course bear the same testimony from the same {x^int of 
sight : but it is our atmosphere that is to blame« and the 
evident contortion viewed is o^^nng to it, and it alone* 
The planet is unconscious, and innocent of it 

But Jupiter is called in to bear his testimony to the 
same fact, in another ^^y ; but, as I take it, not with 
more success than his heathen father. Mr. IVoctor 
refers to an observation of Admiral Smyth, — that on one 
occasion the second satellite of Jupiter, twelve minutes 
after entering on the disc of the planet (a transit), was 
seen outside the limb, and then uttcrlv vanishcil. Two 
other observers, it is said (Messrs, Maclear and Tearson), 
witnessed the same phttnomenon. "Here,** says Mr. 
Webb (and truly, perhaps), "explanation seems set at 
defiance.** In this, however. Mr, Proctor docs not agree 
(nor I either), for he says, " The explanation may be 
expected to be surprising, but I think it is not dw to 
seek. The satellite cannot have retraced its course, 
Jupiter cannot have shifted his place, our atmosphere 
cannot be in question. Surely, when all these explana- 
tions are eliminated, our task is rendered easier instead 
of more difficult; a change of shape in Jupiter corres- 
ponding to that which I have endeavoured to exhibit, 
as explaining Saturn's occasional assumption of the 
square-shouldered aspect, would obviously account for 
the phenomenon. We know that Schrcctcr suspected 
an apparent flattening of Jupiter's outline : now we 
have an effective confirmation of that long-doubted 
observation." Mr. Proctor will excuse mc if I am still 
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inclined to leave this observation of Schrceter's among j 
the things that are more than doubtful : nor, even if his I 
observation was correct, can I believe that the strange I 
phenomenon witnessed by Messrs. Smyth, Maclear, and I 
Pearson, is a satisfactory solution of it, on the hypo- 1 
thesis advanced by Mr, Proctor; what these eminent I 
observers saw, it seems to me, can as easily be explained f 
as the square-shouldered aspect of Saturn, only in aj 
different way. In the case of Saturn the solution of I 
the phenomenon will probably be found, as already I 
remarked, in the partial disturbance of a portion of our I 
atmosphere. In that of Jupiter, I should be disposedj 
to refer it to partly atmospheric and partly personar 
causes ; and the remarkable effect of the satellite's ap- 
parent retrc^rade motion chiefly to a sensitive retina, — 
an effect which I have myself personally experienced. 
Thus : we suppose the observer, with his eye at the 
telescope steadily fixed, observing the transit of Jupiter's 
second satellite referred to. The observation of a transit 
is, be it remembered, by no means an easy thing : it 
requires a good telescope, a keen sight, and a clear, 
undisturbed atmosphere. The eye is fixed on the satel- 
lite as a small bright spot, like a very small bright star, 
or it may be a black spot ; for this curious and as yet 
unaccountable difference sometimes occurs in the ap- 
pearance of a satellite's transit over the disc of Jupiter. 
Whichever it be, however (say a bright spot, which is 
the most usual appearance), the eye remember has been 
intently fixed on it as it approaches, and then enters, 
and passes for twelve minutes across the betted disc of - 
the great planet. "Suddenly," says Mr Proctor, "it 
vanishes ; and the next moment it is seen outside the 
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limb of the planet altogether, where it remains for four 
minutes and then again vanishes." Whether it reap- 
peared again and continued its course across the former 
disc, we are not informed; and a good deal of light 
might perhaps be thrown upon this phenomenon, if we 
had been told what became of the satellite afterwards ; 
but we are not : whether it came back as suddenly to 
its original place and continued its course, or made a 
second entry upon the limb of the planet, or disappeared 
for the night. But leaving this all unaccounted for, let 
us see if what is recorded as having been actually seen 
can be accounted for without resorting to the gigantic 
collapse of the planet itself, like a soft india-rubber ball, 
or its atmosphere, — so great, as to throw the tiny satel- 
lite apparently off the disc altogether ; which, it would 
appear, is the somewhat astounding explanation which 
Mr. Proctor suggests.* 

Now, let us remember the eye of the observer is fixed 
on the little bright star-like spot for twelve minutes, 
passing slowly across the golden disc. That period of 
intense watchfulness is surely quite sufficient to im- 
press upon ordinarily sensitive retina, unconsciously to 
them^ a perfect image of the satellite. But suppose at 
this critical moment a disturbance takes place in the 
atmosphere between the observer and the planet, such 



♦ Mr. Proctor does not say whether any measurement was immediately 
made of the equatorial diameter of Jupiter by the three gentlemen, or any 
one of them, who saw this phenomenon. Had this been done, and the 
diameter found to proportionately diminish, there would have been at 
least some reason for the explanation of the phenomenon suggested, as not 
impossible ; but it is not probable that such ah explanation of what they 
saw had occurred to the observers, who naturally referred it to an optical 
illusion. 



i 
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as is common and well-known by astronomers to destrajr*! 

definition, or hide altogether a faint sniall object liki 
the second satellite of Jupiter, which is the smallest c 
the four. The satellite instantly disappears from i 
" It is gone ! " says the observer, removing his eye froml 
the telescope, or not, — as the case may be, for it is notfl 
material. " How strange 1 " " Not at all," says his com 
panion at his side. "Let me look! Yes: it ia quite a 
common occurrence. Some thin misty cloud higl 
obscures it for awhile ; but you will sec it again directly." 'J 
The observer again looks, and his eye now for a moment"! 
has wandered from the disc ; for, lo, outside it there it iaj 
again, as though it had gone backwards instead a{ fot^ 
■wards! Now, is not this plainly attributable to the 
impression on the sensitive retina, — retained, as such 
impressions frequently arc, for several minutes, — and 
become visible again in a place where it would be more 
likely to be seen : viz., on the dari ^outid of the heavens, 
outside the platiet, than in the bright groundwork of its 
disc. But what follows ? after four minutes it vanishes 
again : and so vanishes every delusive image retained 
for a while on the retina, and photographed there; but 
as the photograph itself when unfixed disappears in the 
sunlight, so the optic nerve can only retain the image 
for a limited period, when it too becomes as though it 
never had been. 

Now, all this explanation is not imaginary, but the 
result of the actual personal experience of the writer ; 
and affords, as I conceive, a simple, and to me satis- 
factory, solution of an otherwise inexplicable sight. I 
myself beheld, many years ago, the disc of the great 
Jupiter himself pass apparently in front of the moon 
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instead of behind it I saw it as distinctly as I saw 
the moon itself. I took away my eye from the tele- 
scope in astonishment. A friend at hand looked; but 
no appearance of it to him. It had plainly passed 
behind the moon ; or rather, the moon had covered it. 
Again I looked : there it was, still on the face of the 
moon, — a /iffle fainter, it is true, but still distinctly 
visible. " It is there still / " I exclaimed. " Impossible ! " 
cried every one. And several witnesses now looked 
successively ; but all alike concurred in scouting the idea, 
and referred it (rightly, as I think) to myself as the cause, 
or rather to my ^yt&. In fact, my optic nerve was the 
traitor. But does any one doubt the continuance of an 
image so long on the retina ? Let them try the experi* 
ment Let them fix their eyes on a diamond-paned 
window in a church for about half a minute ; then close 
the ^y^Sy and turn the head in a different direction, and 
watch. By degrees, for it comes very slowly, the window 
will appear perfect, as though it were photographed, only 
of course as a negative: the panes black, the sashes 
light. Brighter and brighter it gets, though now per- 
haps you are looking towards the pulpit. At length 
it reaches a climax of brightness ; and then gradually, 
very gradually, fades, and at length vanishes. The 
same effect can be produced without closing the eyes, 
— by turning the head to a somewhat darkened or 
partially-illuminated wall; when every diamond pane 
will be conspicuous there, and last for several minutes, 
when it vanishes. The image will remain on the retina 
a considerable time without consciousness of it on your 
part, until you fix your eyes upon a particular spot, and 
give it time to render itself visible ; for the forming of 

U 



290 THE SECOND HEAVEN, OR 

the picture is a gradual process, not immediate. A ^ 
?('ii//)'-il luminal ed wall is mast favourable for Jt: if 1 
bright, it will not be seen, or very faintly. Thus doubt* 
less occur such astronomical illusions as Mr. Proctc 
refers to ; but as to such sights being produced by actus 
physical convulsion in the planetary bodies, I for one a 
sceptical. 

Without therefore impugning the importance of thai 
very able analysis of Saturn's condition by Mr, Proctoi;! 
or wishing to depreciate the interest derived from all suci 
inquiries, nor to dogmatize upon the designs of th( 
Almighty in reference to such questions, — -I am unablttl 
for the present, and until more conclusive evidence i 
afforded of it, to coincide with the opinion that Saturn 
is a minor sun, any more than his companion giant 
Jupiter. But I hold that the probabilities arc more in 
favour of the doctrine held by the greatest of astro- 
nomers that ever lived, ^ — that Saturn is one of the 
many illuminated palaces of God that are tenanted by 
the noblest of God's creatures,— a resplendent habitation, 
whose coronet of circling glory supplements the want 
of the light of a. distant sun ; while its brilliant satellites, 
winding their glittering way. through the complex 
mechanism of that brilliant and beautiful system, so as 
to enlighten each part of their mighty centre when they 
are required, cither in succession or together, proclaim 
that Saturn's globe, whatever be its present condition, is 
at all events designed for future glory ; not the glory 
of a flaming, red-hot, molten sun ; but of a glory that 
exceeds that, — a glory that belongs to it as an habita- 
tion for immortal minds and intelligence,-—^ habitation 
meet for those bright creatures that have occasionally 
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lightened the earth with their own glory. But here we 
bid this splendid mansion farewell ; and away to still more 
distant regions we steer our course. His brilliant silvery 
ball and circling ring grow faint and dim as we speed 
on our way towards the confines of our solar system, 
— Uranus and Neptune our goal.* 

URANUS AND NEPTUNE. 

These planets have been justly named the Arctic 
Planets, in reference to their vast distance from the 
sun, the great source of heat, but an almost infinitesimal 
quantity of which can be supposed to reach them. They 
may thus fairly be classed together ; for great as is the 
distance of Uranus from the solar centre, Neptune is so 
much further, that as regards solar heatf there could be 



* See Appendix : end of Second Heaven. (Satellites of Jupiter.) 

t Mr. Proctor, in calculating the amount of heat received by planets, 
limits it exclusively to that which is derived from the sun. The sun is, 
however (as he is probably aware), not the only source from whence heat 
is derived by the planets. The combined heat from radiation of the stars 
(which are themselves suns, many of them probably much greater than our 
own) constitutes no inconsiderable portion of the heat they receive from 
fej^ace. While it is true that the heat radiated by a single star is inappre- 
ciable by us, it is not so when a vast number are combined; and M. 
Pouillet, by the most elaborate experiments, has proved that the total 
quantity of heat received annually by the earth from sun and stars, is such 
as would liquify a spherical shell of ice 185 feet thick, of which icx) feet 
are due to the sun, and 85 feet to the heat which emanates from the stellar 
universe. The fact that the celestial spaces thus supply very little less heat 
than the sun annually, may appear strange when the very low temperature 
of these spaces is considered. It must however be remembered that while 
the space from which the solar radiation emanates is only that part of the 
firmament occupied by the disc of the sun, that from which the celestial or 
starry radiation proceeds is the entire celestial sphere, the area of which is 
about 5,000,000 times greater than the solar disc. It will cease therefore 
to create surprise that the collective effect of an area so extensive should be 
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but little appreciable difference in their condition in this I 
respect. And although almost exclusively telescopic I 
planets, — shadowy spectral objects on the very coafines,. I 
probably, of our solar system, — and probably the last J 
that are subject to the gigantic and tremendous power I 
of solar gravity; yet their importance as members ofl 
the solar system is not diminished thereby ; for, compared I 
to ourselves and our planetary habitation, they are of & I 
race oi giants, as we are of divarfs, not bigger than a f 
small moon to them; while the very circumstance of 1 
their belonging to our system at all, at such a distance, J 
invests them with a strange and wild interest, — exciting" J 
our curiosity only the more because we cannot span the>^ 
enormous gulf that separates us, or know anything about 
their physical condition; while their astronomical con- 
dition bespeaks at once, notwithstanding the apparent 
dissimilarity of their position in our system, — an import- 
ance and grandeur far exceeding our own,' — not only by 
reason of their huge size, but the number of satellites 
or moons attending them. 

The distance of Uranus beyond Saturn is, in round 
numbers say, tieio thousand millions of miles from the 
sun, — i.e., about double the distance of Saturn irom the 
solar centre; so that while Saturn is separated from 
Jupiter by joo millions of miles, a gulf of space tivice 
that distance has to be crossed from the ringed planet 
in order to reach Uranus ; while to reach the outer planet 
Neptune, a gulf of another thousand millions of miles 

little short of that of the sun. This is an important item in calculating the 
temperatures of planets enjoying but Utile solat heat compared to others. 
The neighbourhood of liuch planets to dense clusters and crowds of st&n, 
would possibly in some measure compensate for the lack of solar heaL 
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has to be crossed, — giving Neptune a radius of 3,000 
millions of miles to the sun, or an orbit of 6,000 millions 
of miles in diameter. These distances are only expressed 
in round numbers, as the real measured distance would 
probably be somewhat less ; but in di popular description 
a better general idea of the distance is conveyed in 
whole numbers than in broken or fractional portions ; 
while more or less uncertainty as to the real or mean 
distance must prevail Such distances^ however, although 
perfectly inconceivable to us, convey a stupendous idea of 
solar gravity, which can stretch its wide arm from the 
sun, and grasp a body 37,000 miles in diameter and 3,000 
millions of miles from his surface or centre, and hold it 
fast, and control its every movement ; while the vast 
size of these two planets, and their social connection 
with us as one of the solar family, prevents us from 
looking with indifference at them. We must acknow- 
ledge them as belonging to us in a, certain degree; 
and view them, probably, as the members of a family 
circle /lere might regard two other members whose lives 
were passed in Australia, or the other side of our own 
globe, and of whose history and doings we had but 
scanty information. Still the tie remains, — the feeling 
that they are one of us. So Uranus and Neptune 
belong to us ; are planets, like ourselves ; and belong to 
the same solar head. But in truth when we come to 
look at these planets, there is little to be said of them, 
for there is little known ; and the most interesting part 
of their history will be found in their being discovered 
at all, Uranus was discovered by Sir William Herschel 
on the 13th March, 1781, at Slough, near Windsor. 
While engaged examining the stars in Gemini he was 
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struck by this ^tar, tbe diameter o( which changed a* I 
he applied difTcrcnt power to the telescope, which tft 
not the case with the fixed stars. This induced him to 
watch it' there was any perceptible motion in it, and , 
soon discovered a visible motion by measurement of its | 
distance from the neighbouring sta^s. His tiist impres- 
sion then was that it was a comet ; but subsequent 
investigation by himself and other eminent astronomers 
revealed the fact that it was a planet, which followed | 
like its companions regularly in the signs of the zodiac. 
Further scrutiny revealed the fact of its great size and | 
distance, together with the discovery of four satellites, j 
Six were conjectured by Sir William and others; but J 
more recent observations have shown that there are but 
four, at all events visibL- to human sight even with the 
most powerful telescope. 

The diameter of Uranus is, according to Mr. Proctor, 
33,250 miles; according to Sir W. Hcrschel, 32,217; 
being four times that of the earth's diameter. Its 
volume is said to be seventy-four, by some eighty-two, 
times that of the earth ; and its mass, 13A times greater 
than that of the earth ; its specific gravity equals about 
that of ice ; consequently exceeds in density considerably 
its larger brother Sat-jrn. 

The disc of the sun at Uranus would dwindle to a 
mere bright star like Venus, the enormous distance not 
presenting any apparent disc. The light and heat, there- 
fore (if any), reaching these distant worlds, must be pro- 
portionately diminished to a fraction, — the proportion 
between the relative discs of the sun and planet being 
390 to I. 

To speculate upon the habitability of Uranus would 
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be useless. No features are discernable on the disc, even 
with the most powerful telescope ; and the inclination 
of its axis to the plane in which it moves can only be 
guessed by the revolutions of its satellites, on the assump- 
tion that they (as is generally the case) move in the plane 
of his equator. If this be the case, then the axis of this 
planet is nearly at right angles to the plane of its orbit, 
— a strange and wholly different arrangement from any 
of the other planets, and still more strange by the fact 
that the satellites are thus moving nearly vertically or 
at right angles to the plane of the orbit in which he 
moves ; but are retrograde, appearing to move from east 
to west instead of from west to east, the latter being the 
invariable direction of all other satellites. That this 
would produce a climate wholly unsuitable to creatures 
in any way resembling ourselves, Mr. Proctor shows most 
fully ; while, even if habitable, the strange condition of 
a year answering to eighty-four of our years, during 
twenty of which the little star called their sun would in 
many parts of this planet be out of sight altogether, 
places a complete barrier to any speculations as to its 
inhabitability. 

As to Neptune, all that has been said of Uranus 
applies in a stronger degree, — the principal real interest 
attached to this planet being the extraordinary triumph 
of science in its discovery. Neptune is a little larger 
than his arctic companion, being 37,250 miles in diameter. 
His volume 105 times that of the earth, his seasons (if 
any) would be impossible to speculate upon in a year 
equal to 160 of our terrestrial years. The change and 
duration of climate he would undergo would be such as 
to separate him entirely from any analogy with the other 
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members of the system to which we belong ; and if thern ! 
are inhabitants, whose ages are counted by his years, the '^ 
lives of Methuselah and the antediluvian patnarchs 
dwiildle into a comparative past of a few daj^ 

The circumstances of the discovery of this planet by I 
the undesigned coincidence of the observations of Mr. t 
Adams and M. Lc Verrier arc so well known now, that 1 
for information upon this subject I must refer my readers 1 
to other works which treat in dftai/ of this remarkable i 
and most wonderful event ; to state which, generally i 
and briefly, two astronomers, each without any commu- 
nication with the other, were at the same time carryingj 
on the same process of calculation for the same purpose^ 
viz,, to account for the disturbances observed by both from 
different parts of the world at the same time in the same 
PLANET Uranus ; to account for which disturbance or 
perturbation in his course, both astronomers entered 
upon a mathematical calculation of all the attraclive 
powers possible to act upon the pianet, and were both led 
ultimately almost simultaneously to the same conclusive 
result, — that the disturbance was caused by an exterior 
and as yet invisible body, and were at length both led to 
the very spot in the iuavens where that body should be 
found, and was found: viz., to a little telescopic star in 
the vast concave above; but really to a huge planet 
37,OCX' miles in diameter, and above 9C0 millions of 
miles beyond Uranus, the subject of disturbance. 

Such in brief are the facts of this discovery, — facts 
which, more than any other, go to prove not only the 
power of man's intelligence that is able to calculate and 
realize such a problem, but the Divine power, which at 
certain times and periods is put forth for special pur- 
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poses, and which inspires, as it were, at those periods, a 
coincidence of mental effort to effect some great discovery^ 
— designedly separating the discoverers to prove that it is 
not of men, nor of chance, but of God, that such things 
are done ; that there is a time and 2i purpose for every- 
thing under the lieavens ; and when a truth depending on 
one man might be questioned or despised or forgotten, 
a second witness at the same moment is raised up to 
corroborate the wondrous fact, and prove that the iftspi- 
ration that led to the thought, and the coincidence that 
set two men working unconsciously together, alike pro- 
ceeded from the SAME GREAT MIND that rules the 
Heavens, — the Heavenly Creator. 

It might be thought that the discovery of Neptune 
was not after all of such importance to us as to warrant 
such an interpretation of this coincidence; but setting 
apart the importance of the additional knowledge of the 
extent of our solar system we have thus gained, and the 
fact that another world is added to our catalogue of 
previous worlds, the very chain of ciraimstances which 
led to its discovery is sufficiently evident to impress the 
mind of the most thoughtless materialist ih^X. the universe 
consists of something more than atomic senseless mat- 
ter and law ; and that there is One above our heads, 
who, while He is the Creator and Maker of all matter, is 
the Personal Controller and Ruler and Inspirer of all 
men's noblest thoughts, and indeed the Eliminator of all 
scientific knowledge and discovery that we have ever 
made ; and to teach men (as the prophet says was God's 
object in depriving the haughty Chaldean King of his mind 
for a time) to know that the Most High ruleth in the king- 
dom of men, — in the kingdom of mind as well as matter. 
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THE ASTEROIDS, OR MINOR PLANETS AND JIIETEORS. 

Hai.f-way between the orbits of Mars and Jupiter, lies j 
n mysterious zone {i.e., if it may be truly so called ; foi^ 
its extent has not yet been arrived at. and it is quite asv 
probable that this system oi planetary bodies extends tciia 
the sun) of planets or planetary bodies of comparatively 
diminutive size, but probably of great number, — the nuiu-J 
bcT discovered to the present time (1874) being 120; bill 
suggcsliiig the presence of many more yet undiscoveret 
Their individual magnitude is so trifling, as almost 1 
separate them in class from the planetary worlds i 
either side of and around them, and to lead us to classify 
them almost as lai^e meteors or aerolites rather than 
worlds ; while whatever way we view them, their great 
number, their recent discovery (all but four being dis- 
covered since 184s), their peculiar position, and still 
more peculiar orbits, are so suggestive of interest and 
mystery, that though nothing can be said of their phy- 
sical condition, from their distance and minuteness, or 
their use in the solar system, they form a subject of 
continued interest to astronomers, — an interest kept 
alive by the almost annual appearance of one or more 
of these miniature worlds, which have nearly exhausted 
the vocabulary of the heathen gods and goddesses, 
given to them and their predecessors,* by their number, 
as they have put to fault the various theories of astro- 
nomers to account for them. For myself, I prefer 



• Why the names of Ihc^e fills 
beautiful and wonderful objects in 
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giving them a place Jurey with their smaller companions, 
meteors; because it seems to me that they resemble 
them more than the larger and probably inhabited 
planets,— ^companions to the family to which they yet 
seem to belong, and bear the same relation to them^ as 
the half-grown child does to the parent, — while the 
meteors represent the infants. 

But first let us remark upon this discovery. Twenty 
years ago but four were known to the inhabitants of 
the earth, — Juno, Vesta, Ceres, and Pallas, — diminutive 
objects only seen with the telescope ; and yet from the 
peculiarity of their orbits intersecting each other, com- 
bined with their position between Mars and Jupiter, 
where a whole planet was suspected^ and it was calculated 
should have been^ according to Bode's law, which was 
believed to govern the respective distances of the others. 
This rendered them four objects of interest and specula- 
lation to astronomers. And in the year 1851 it was 
actually announced, by the then President of the British 
Association, Sir David Brewster, that the speculation of 
Dr. Olbers, the eminent astronomer, that they were four 
fragments of a broken planet that once had revolved 
there was the fact ; that it was proved by the remarkable 
intersection of their orbits with each other, each crossing the 
orbit of the other ; together with the fact that a planet 
was dtie, so to speak, in the place where they were found ; 
that these fragmentary planets, when put together by 
calculation, had actually realized to the mind (or would 
make) one large planet of five thousand miles in diameter, 
and whose night and days were 51^ hours, which once 
had revolved there, but which had met with a catastrophe, 
either by explosion from within or by collision from 
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without, which had spHt it into four fragments, and sei 
each as a separate planet revolving in their present o 
which would necessarily be under such circum!!itanc< 
just what it was, causing each portion of the planet \ 
return and pass through the point where the disruptia 
took place, and thus intersect each other's orbit. 

But let us give it in the very words of Sir Davi 
Brewster, himself one of the most gifted as he was onl 
of the most illustrious ornaments of science. , 
lime when he announced it, 1851, seven more fragments 
or minor planets had been discovered. 

" Within the bounds of our own system, and in the viciaiU 
of our own earth, between the orbits of Mars and Jupita 
there is a wide space which, according to the law of planetary 
distances, ought to contain a planet. Kepler predicted that 
a planet would be found there; and, strange to say, the 
astronomers of our own times discovered at the beginning of 
the present century four small planets, Ceres, Pallas, Juno, 
and Vesta, occupying the very place in our system where the 
anticipated planet ought to have been found. Ceres, the first 
of these, was discovered by Pia^zi, at Palermo, in 1801 ; 
Pallas, the second of them, by Dr. Olbers, of Bremen, in 
1801 ; Juno, the third, by Mr. Harding, in 1804 ; and Vesta, 
the fourth, by Dr. Olbers, in 1807. After the discovery of the 
third, Dr. Olbers suggested the idea that they were the 
fragments of a planet that had been burst in pieces; and 
considering that they must all have diverged from one point in 
the original orbit, and ought to return to the opposite point, 
he examined these parts of the heavens, and thus discovered 
the planet Vesta. But though this principle was in the 
possession of astronomers, nearly forty years elajjsed before 
any other planetary fragment was discovered. At last, in 1 845, 
Mr. Hencke, of Driessen, in Prussia, discovered the fragcnent 
called Astriea, and, in 1847, another, called Hebe. In the 
same year our countryman, Mr. Hind, discovered other two, 
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Iris and Flora. In 1848, Mr. Graham, an Irish astronomer, 
discovered a ninth fragment, called Metis. In 1849, Mr. 
Gasparis, of Naples, discovered another, which he calls 
Hygeia ; and within the last two months, the same astronomer 
has discovered the eleventh fragment, to which he has given 
the name of Parthenope. If these eleven small planets are 
really the remains of a larger one, the size of the original 
planet must have been considerable. What its size was 
would seem to be a problem beyond the grasp of reason. But 
human genius has been permitted to triumph over greater 
difficulties. The planet Neptune was discovered before a ray 
of its light had entered the human eye ; and by a law of the 
solar system just discovered, we can determine the original 
magnitude of the broken planet long after it has been shivered 
into fragments, — and we might have determined it even after 
a single fragment had proved its existence. This law we owe 
to Mr. Daniel Kirkwood, of Pottsville, an humble American, 
who, like the illustrious Kepler, struggled to find something 
new among the arithmetical relations of the planetary elements. 
Between every two adjacent planets there is a point where 
their attractions are equal. If we call the distance of this 
point from the sun the radius of a planet's sphere of attraction, 
then Mr. Kirkwood's law is, that in every planet the square of 
the length of its year, reckoned in days, varies as the cube of 
the radius of its sphere of attraction. This law has been 
verified by more than one American astronomer, and there can 
be no doubt, as one of them expresses it, that it is at least a 
physical fact in the mechanism of our system. This law 
requires the existence of a planet between Mars and Jupiter ; 
and it follows from the law that the broken planet must have 
been a little larger than Mars, or about 5,000 miles in diameter, 
and that the length of its day must have been about 57 J hours." 

Now this doctrine {not the planet itself) has long since 
exploded^ as also Mr. Kirkwood*s law, on which it was 
partly founded, which had been proved k fallacy. Long 
before the vast number now discovered had been brought 
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to light, which in itself would have been sufficient i 

have destroyed this theorj', the impatient curiosity oil 
scientific astronomers had proved its fallacy. Mr. Adan 
in this, as in the case of Neptune, was ever the first ; 
the field, and completely overthrezv the tlicorj-. Let raff 
add, Sir William Hamilton, the first mathematician I 
world ever saw, had at the personal request of the writerJ 
investigated the matter ; and the result of his calcu-'fl 
lations, long before I was enabled to see those of Mr, J 
Adams, was given to me: "No! No broken planet." 

Scarcely was tliis announced, when a crowd of wit-- 
nesses to the scientific denouement came crowding i 
the court of the heavens ; declaring unanimously that ■' 
they were independent or minor planets, and had never 
experienced a fracture from an original parent mass ; and 
that they form, although small individually, a grand 
zone or ring of planetary glory,— far more wonderful 
than the former theory ' 

An examination of these minute bodies has revealed 
the fact, that though .some few do intersect each other's 
orbits, the greater number do not. And yet so inter- 
woven are their orbits one with another, in consequence 
of the varied inclinations of their orbits to the plane 
of the ecliptic, — in and out, up and down, at different 
angles, — that the French astronomer, D'Arrest, says 
(looking at them collectively, and supposing the orbits 
to be composed of solid rings of wire), " It would be 
impossible to lift one ring or orbit without lifting the 
entire in one tangled mass." The average size of these 
bodies being not more than from two to three hundred 
miles in diameter (not so large as the European Conti- 
nent), precludes at their distance any observation of 
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their physical condition^ except their varying lights which 
can be seen in many ; and has given rise to con- 
jectures as to their being uneven bodies^ or having variable 
atmospheres ; also the variety in their colour, — some 
being brilliant white, as Vesta, others dark red. It 
would be vain to speculate on these as inhabited worlds. 
That it is not impossible some of them may be inhabited, 
is true; but the condition of persons on such little 
planetary islands floating in the vast Pacific of space 
would be a strange one, — an inhabitant being enabled, 
if their power of locomotion were equal to our own, to 
traverse some of them in their entire circumference in a 
single day ; while the power of gravity on them would 
be so light, that a spring of sixty feet might be given 
by a man * with muscular power equal to ours, with as 
much ease as he could jump a yard here. All this is 
but a useless speculation however. But now there are 
more interesting questions connected with them : (i) how 
came they where they are? and (2) wliat are they: i,e.y 
to what class of heavenly bodies do they belong } With 
regard to the first question, it is in the opinion of the 
writer answered by the reply to the second : viz., they 
are but large meteors , and meteors are but small planets. 
And the reply to the question how they came where 
they are, will be reduced to the reply to how came the 
planets of our solar system to where they are? That 
reply has never been given in my mind satisfactorily by 
any theory of materialism ever propounded, beginning 
with the most plausible perhaps, — that of the greatest 
mathematician the world ever saw. La Place, — whose 

• Sir J. Hcrschel on "Stars." 
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nebular hypothesis to account for the present arrangemi 
of the solar system every one has heard of, if they have 
not rt;ad. Yet his theory, clear as it is, and in many 
respects the best yet propounded, breaks down in many 
points, and cannot be accepted fully: in truth it is vain 
for man to expect to discover the secrtts of the Divine 
creation of worlds ; and we must be content with jnark- 
/«,f and r«-crrfi«^ the yiic/j, without idly speculating upon 
thuir origin. We may however fairly place these minor 
planets and meteors, whatever be their origin or distri- 
bution in space, as of the same class : viz., solid fnal^rial 
IwJics, — shining not by their own light, but by reflected 
liqht, — paying allegiance to and owning the prince of 
our centre, and alike performing their orbits correctly 
round their common centre. 

In our case {i.e., in the case of the solar system round 
our sun) I purposely class the minor planets with meteors, 
meaning thereby solid material masses of comparatively 
smaller size ; because I find other writers (as Mr. Proctor) 
classifj'ing meteors rather with comets, with which, in my 
opinion, they have no connection. Planets may vary from 
the size of Jupiter to that of a common pistoUball, yet 
they are the same. It appears to me that comets and 
their attendent meteorites are a different species, though 

the genus may be the same: i.e., all matter is the same, 

composed of the same materials in different conditions.* 

• It is well known thai there is an extensive almesfkn-f of matter snr 
rounding (he sun, and that the Bun is constantly discharging to tmst dislanie 
in space oceans of mailer, — 50 much so, that it is probable that from the 
orbit of Venus inwards to the -Sun, presents a spectacle of thousanijs of 
tHeleorie bodies thrown off by our great luminary, and so enlightens that 
brilliant planet that she needs no moon. This action of the sun probably 
extends over the boundary of the solar system. 
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If we ask then, What are the minor planets, and how came 
they where they are ? I would reply, They are planetary 
masses of matter, and have been placed where they 
are by the Creator. And if it is asked. What is their pro- 
bable origin ? I should say, / know not for certain : it may 
be however that they were originally thrown off from tite 
sun ; or as space is full of such matter, they may have 
been placed where they are from witJwut, and brought 
within the sphere of the sun's attraction. The former, 
however, I think the most likely of the various human 
hypotheses ; but nothing certain is known, but that a 
zone or mass of them, of unknown extent and number, 
exists between Mars and Jupiter, and probably millions 
through the solar system, performing all the functions 
of the other great planets. 

As to the smaller meteors with which they are asso- 
ciated, — I believe them to be, though not visible, 
universally distributed, — not only through the solar 
system, but through infinite space; and that they are 
the same materials of which all worlds are formed :* 
that though probably there are innumerable systems of 
these bodies attached or thrown off the stars and suns 
through tlie universe, in rings and masses, from a larger 
body, such as the sun, — that they are universally diffused 
through space, and have individually a precarious exist- 
ence, being, from their small size and varying inclination 
of their orbits, constantly attracted by the larger bodies, 
and dissipated by frequent collisions with them and their 
atmospheres, millions of tlum doubtless falling upon our 



♦ The spectroscope has proved the identity of all material bodies as regards 
their components, the only difference being the different proportions in 
which they are mixed ; and their condition, either as gaseous, fluid, or solid. 

X 
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earth and moon and other planets, as well as their y*ari 
suns, in the course of every moment. Why this shouli 
be, or their use in the universe it is not for us to attempt 
to say:* they are there; and are a constant evidence 
that infinite space is not empty space, but infinite ex- 
tension of matter. -f 

The size of some of the larger meteors or boulders is 
considerable. The following is an interesting account 
of the descent of one in Canada, into Lake Ontario, 
in September, 1867: — 



I 



"descent of a meteor on J 



I 



" Captain Turner, of the schooner Algerine, who arrived 

Hamilton on Friday morning, reports having witnessed, at 
about eleven o'clock on Tuesday night, a splendid phenomenon 
in the descent of an immense meteor into Lake Ontario, which 
struck the water not more than 300 yards from his vessel. 
The captain was standing on the main hatch. The vessel was 
on the starboard tack, and saiHng along finely, with a light 
south-west breeze, for Port Dalhousie, and about twelve mdes 
off the Niagara Light-house, bearing SS.W. Presently his 
attention was attracted by a sudden illumination from the 
noith-west, which almost instantly increased to a dazzling 

• Mr. Proctor suggests as a proKihle use for them, the gradual increase 
tst griraitk of planetary worlds, by their constant accession and falling upon 
them. I do not Ihiiik however this can he borne oul by experience of our 
own glolie, which shows neither increasing size, nor any appearance of sucli 
a vast quantity as would be required to swell her dimensions in the course ot 
ages. The quantity of meteoric matter on our surface is very trifling. 

t The meteors here referred to are sometimes termed aerolites, or air stones, 
somftimfs boulders, in distinction from those lighter bodies that form the 
star-showers, to which the term meleorite has been given. Though doubt- 
less having a common origin, and often mixed up with the large and heavy 
meteors, these latter as a mass generally seems to be composed chiefly of 
smaller and lighter partiiles, which (as iron filings fly to the magnet) seem 
to follow in the train of the great magnitie agents and powers of Ihe uni- 
verse, the comets, with which recent obsen'ation has associated them. 
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brilliancy. On turning he beheld a large body of fire in the 
heavens, which seemed to be approaching at a descent of about 
thirty degree^, and growing rapidly larger as it came nearer, the 
observation of time being so brief as hardly to admit of com- 
putation in seconds. The momentary impression of Captain 
Turner was that certain destruction awaited his vessel, as the 
terrific missile seemed to be directed to strike the vessel broad- 
side. The time for reflection, however, was brief; and the 
light emitted was so blinding in its effects, that the man at the 
wheel and another of the crew on deck fell prostrate, and 
remained for some time completely stupified with terror. 

" The Captain himself, as he states, remained transfixed, and 
saw the fiery body enter the water some 300 yards ahead of 
his vessel, about two points to windward. A loud explosion 
attended the contact with the water, which was sharp and 
deafening, equal to a thunderbolt close at hand ; and a large 
volume of steam and spray ascended into the air, which was 
noticed for some moments afterwards. The Captain estimates 
that the meteor was a body of some twenty feet in diameter. 
A long trail of flame of the most intense brilliancy was noticed 
as it struck the water. Captain Turner arrived at Port Dal- 
housie on Wednesday morning. He states that his nervous 
system did not recover from the shock experienced for many 
hours afterwards." — Quebec Gazette, 



THE MOON. 

" Soon as the evening shades prevail, 
The moon takes up the wondrous tale : 
And nightly to the listening earth. 
Repeats the story of her birth." 

Addison. 

The physical history of the moon, although our nearest 
neighbour in the heavens, and the object of our close 
and constant scrutiny, still remains a profound mystery 
to man ; not as regards its design and use to us, which 
are sufficiently obvious, but its origin and past history. 
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U7ini was our satellite born, and how? and to ' 
cause- are we to attribute her preaeat rugged and forlo 
condition ? Are we to regard her as a deserted ■v 
(once inhabited), or as the rough cradle for a futui 
world ? We should certainly like to have been preset!^ 
ulicn, according to the poet, she related her own histor] 
to the earth, as given at the head of this chaptei 
Notwithstanding the acknowledged beauty and popifj 
larity of the poem from which this verse is taken, i 
tlio- well-known celebrity of its author, I have alway] 
thou§;ht, when reading it (making all due allowance fi 
poetic license), that the earth needed not to be told t 
Moon's story, as she must have known it before i 
Moon [as surely as the mother knows and could tell the 
story of her child's birth before the child) ; that, if it 
was as Addison describes, the earth must have been 
sadly tired at the recital of the same story every night, 
and would say with Hyppolita (if she could speak). — 

" 1 am a weary of thii i 

Indeed, ivhcHciH'r or hozvcvcr it liappcned. it might 
have been told in a very few words, as the writer 
hopes to attempt to do on this occasion, however imper- 
fectly, having elsewhere described more fully the other 
particulars relating to the present condition and scenery 
of our beautiful satellite.* But to us (the inhabitants of 
the earth) the moon is still an enigma, — a sealed book, 
—as we did not enjoy the privilege of hearing her story. 
And notwithstanding the speculations and conjectures 



* Vide "Tlie Lunar woild, her Scenery, Motions," clc, by the Rtv. 
j. Cnimrton. A. and C. Blackio, Edinburgh. Fourlh Edition. 



WORLD OF STARS. 309 

of astronomers, we have not yet arrived (to demon- 
stration) at the truth of her past history, or the proba- 
bilities of her future. Our mother earth has kept the 
secret so well that we know little or nothing about her, 
and dare not even draw an analogy from our own 
condition to her's. Consequently the lunar history 
remains now as a question for speculation, to any extent, 
from the soberest to the wildest theory. 

The Moon, herself, is indeed (it must be allowed) the 
most provoking object in the heavens. She is a mixture 
of opposites, being at once the most lovely, and the 
most desolate and dreadful ; the softest and the mildest, 
and yet the hardest and the roughest. The most 
soothing and attractive to the Poet, as she smiles 
from behind a cloud ; and yet the most terrible 
and awful to the Astronomer, as he looks at her with 
a shudder, and, armed with a telescope, ascends her 
grand mountains and wanders over her dreary plains and 
solitudes, or looks down into her fathomless gulfs and 
abysses. She is the easiest to be seen (being the 
nearest) of all planetary bodies, and yet not near 
enough to satisfy us fully as to her condition. We 
know much less about her than we do of Mars, but with 
our eye at the most powerful telescope she still leaves 
us a bridge of mystery to be crossed, a gulf of ignorance 
to be filled up. We cannot get to the bottom of her 
real state. She is sufficiently like the earth, too (in 
her general contour), to induce us to make comparisons 
and draw unfounded similitudes and conclusions, — and 
sufficiently unlike the earth to make us draw equally 
unfounded contrasts. Chains of mountains extend over 
her surface, like our own ; huge sandy-looking plains 
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called seas) stretch across it ; seeming rills ( 
rivers (more probably, in reality, fearful gulfs 
fissures of unknown depth) wind their way through i 
Lofty volcanoes of Alpine height, the shape and a; 
pcarance of our own, rise from her surface by tl 
liundred ; and craters, or ring-shaped hollows, or pits c 
various and unknown depths and infinite variety of sizi 
from half-a-mile to wall-surrounded plains of fifty i 
seventy miles across. These are sown broad-cast i 
her rough and shining bosom, exhibiting a scene of des( 



lation which has no parallel on earth. So numerous are 
these cratcriform objects, indeed, that in some places, as 
Nasmyth says, in the instance of the smaller ones, the 
surface is literally frothed with them, and conveys the 
idea that our satellite once upon a time had "come to a 
boil," or effervescence. The ebullition theory suggested 
by Hooke being the only one that would seem to satisfy 
the fearful condition of that strangest and wildest of 
places. 

No sign of water, or atmosphere either, is to be 
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detected. If any of either exist, they are too minute in 
quantity to be appreciable; at all events, not a cloud 
has ever dimmed it, nor a shower of rain ever blessed it. 
And though, as if* purposely to deceive us, some of the 
lunar plains occasionally assume a faint green, to lead us 
to think there is grass or forest, it is all a deception of 
our wily satellite, as Shakespeare says, — 

*' The moon is an arrant thief; '' 

and if we could get a little nearer her than we can with 
our present telescopic power, we should doubtless as- 
certain the truth that there is nothing of the kind,* 
and that our satellite might be more fitly compared to 
one of the accursed dry places mentioned in Scripture, 
where evil spirits are said to walk, seeking rest and 
finding none. And yet in the face of all this, with 
every square foot of it measured to a nicety (f>., of the 
side next to us, — ^we are not responsible for the other 
side), with the height of every mountain recorded, the 
shape of every peak and precipice, and the winding of 
every bay drawn more accurately than the terrestrial 
features (as may be seen in Nasmyth's beautiful and 
wonderful book, recently published), with the boundaries 
of every great "mare," or sea (so called), as plainly 
mapped out as though a skilful lunarian engineer, 
employed by the lunar government, had been at work 
there, — with all this we know nothing about the lunar 
history, but that the Moon is a planetary body that 
seems to have been all but rent in pieces by forces the 



* Were there vegetation there, the usual changes from green to brown 
(as on our earth) would be seen. 
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exact nature of which we cannot tell for certain, tliouj^ 
wc may conjecture that she is either the sad remnant of 
a former paradise, — a deserted habitation over which 
oceans once rolled, where forests were green, and flowa 
bloomed and vegetation flourished, where angels | 
chance walked and talked and smiled, — or : 
cosmical desert, from the beginning only intended I 
two great purposes : first, to give light to us here ; 
secondly, to act as a balance or moving power to t 
ocean tides, — ^to be, as Shakespeare calls her, 
"governess of our seas," as well as the lovely coffl 
panion to our nights, but possessing nothing in itself fa 
its own barrea rocks and plains and mountains i 
secret fires (i.e., if they have not yet died out.^and if 
they have, representing but a lifeless barren rock in the 
heavens), having been so since her birth, and designed 
to be so always. 

Such a view of our satellite, it must be acknowledged, 
leaves our minds (like her surface) a chaos, and makes 
us glad to retire to a distance from her terrors and 
sublimities, and to enjoy her peaceful light and luxu- 
riate in the prospect of her picturesque beauties as seen 
on earth with the naked eye. We prefer to see her 
silvering the ruined windows of yonder ancient abbey, — 
as the poet suggests, — 

" ir thou would'st view fair Meltnse aright 
Go visit it by the pale moonlight. 
When the broken arches aie black in night 
And each shafted orid glimmers while ; 
When the cold light's uncertain shower 
Streams on the ruined bastion tower." — 
Scott. 

We love to see her travelling along the sharp outline of 
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that dark mountain, or shining into its peaceful vale be- 
low. We like to see it bleaching the sails of that large 
vessel far out at sea, lying still as she does upon a calm 
flood of silver, — or shining down through the open of the 
trees upon that green forest glade, — or breaking forth 
suddenly from behind that dark cloud to light up the 
waters of the deep lake below. We love to see the 
clouds hurrying past and chasing each other over her 
calm and brilliant face, while she seems to plough 
herself through their midst, insensible to their haste 
and fury : like a good ship on a stormy sea (a sea of 
clouds for her), — now she disappears, but to emerge 
again in another moment as bright and beautiful as 
ever. But it is time to stop all this, — its being written 
at all being only a strong proof what power the distant 
Moon has to stir the memory and imagination, and 
awaken the poetry of our nature to its depths (if we 
have any) ; and that the poet or the artist will find an 
inexhaustible fountain of delight in the simple contem- 
plation of our beauteous satellite. But still the in- 
quisitive mind will keep asking, What about her origin ? 
How came she to be where she is, and what she is } In 
reply to this, we may speculate to our hearts* content ; 
and whether we prefer to follow a Herschel, a La Place, 
a Tyndale, or any other speculator in nature, for a little 
way, it will be found that there is a point where we tmist 
all stop, and say, We know nothing more about her : but 
this for certain, — it will be found in Genesis i. 16. — it is 
a short history : " And God made two great lights ; the 
greater light to rule the day and the lesser light to rule 
the night." It must come to this after all. It is very 
well, and very interesting, to speculate on such subjects : 
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•■The vrorks of the Lord are great, saught cut by all 
those who take pleasure therein." It is, therefore, per- 
fectly legitimate to theorize upon the material world, if 
we like to do so; but the wh^n and the how of all 
created objects around us, — Le., the time of their origin 
and mode or manner of their creation, — generally appear 
to us as inscrutable mysteries as their future. But even 
upon these it is Intimate to theorize, provided »c give 
to the Creator the glor>' due to their creation, by what- 
soever means we think it may have been brought about. 
Secondarily speculating then, in this manner, upon our 
satellite's origin and present condition, — not presump- ' 
tuoualy, but reverently and reasonably, though nofc^| 
infallibly, — I think it may fairly be conjectured, tliat 
whenever or hoiucvcr the Moon was created, she is the 
child of the earth, as the earth is the child of the Sun. 
Many thinjfs conspire to induce a belief in this; and the 
theory attributed generally to La Place" (though that 
celebrated mathematician was not the first to suggest it) 
when somewhat modified, presents perhaps as fair a 
conjecture of the mode of the Moon's creation as could be 
made, — the same principle applying to the history of the 
earth as well as her satellite : viz., as the earth was a 
morsel sprung from the sun, so the moon is a morsel of the 
earth, cast off her parent when that parent was in a state 
of fluidity, and of vastly greater magnitude than she is 
now, — flung off as the half-fluid mud or water is flung 
from the tire of a wheel. The beginning of the Moon's 
existence, in fact {it may be concluded), was a case 
(speaking of secondary causes) of what is called evolu- 

• " SystEm* ilu Monde." 
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Hon or development: i.e.^ the Moon came forth from 
the earth, not as in a moment formed by the Creator's 
hand (as man is described to be), but slowly and 
gradually, taking probably countless ages for its com- 
pletion, and accomplished by what would be called by 
Materialists a mere material process ; but really and be- 
hind all, we maintain, by the almighty power of God 
and the laws which He impressed upon the matter 
and the movements of the orbs He creates and is con- 
tinually creating. 

To the creation of Adam, indeed, such a term as 
evolution could not properly apply, and would be wholly 
unwarranted from the description given of his creation 
in Genesis, where it is distinctly said, on the last day 
"God formed man of the dust of the earth, and breathed 
into his nostrils the breath of life, and man became a 
living soul" (/>., then and t/iere)\* but there is no such 
description of the earth or Moon's creation ; and to all 
the heavenly bodies the term evolution^ or development, 
as relating to their creation, is perfectly legitimate and 
consistent with the Creator's sovereignty and power, 
while from what we see and know of these heavenly 
bodies it is the most probable theory, the power and 
skill and design of the Almighty being quite as per- 
ceptible in creation by evolution (or that slow and 
gradual process by which the worlds are first formed 
from nebulous and then fluid or molten matter, till they 



* Now either the story in Genesis must be a fable, or the doctrine of 
evolution, as regards the human race, must be ^ven up ; and not only 
Genesis, but geology, as well as anatomy, physiology, and we may add, 
and psychology, furnish ample proofs of the improbability of the Darwinian 
hypothesis of development as regards the creation of man. 
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become in pfocess of ages solid bodies suited for habi- 
tation), as it is exhibited in the quicker and more 
immediate, or if >-ou will, cxceptiooal creation of man or 
animals ; there is something quite as grand, indeed, if 
not more sublime, in these slower processes of creating 
worlds which require ages for their completion, but 
which are ever before the mind of God, and arc accomp- 
lishing His plans and effecting His dcs^ and inten- 
tions under the continued impress of His power to 
»vhom time is as nothing, any more than the extent, or 
jtumber, or tnagnittide, of the things created. It is true 
that \ie cannot form a conception of the manner or modt 
of Adam's immediate creation any further than it has 
been revealed to us ; but the difficulty of conceiving this 
is not greater, but much less than that of man created 
by evolution and transmutation, and natural selection 
according to the Darwinian hypothesis. 

I think then that it has been fairly and reasonably 
conjectured, by the best astronomers and physicists, that 
the Moon was the offspring of iter parent earth, as well 
as the other satellites of t/mr central globes, such as 
those of Jupiter and Saturn. Those who wish for the 
detail-; of this wonderful process of planet-making must 
consult La Place's celebrated work, " Systfeme' du 
Monde," or those modifications of it which subsequent 
writers have made upon it, in which the whole process 
may be followed, from nebulous matter or fire-mist to 
the fluid or molten globe of metal, revolving when in a 
soft or semi-fluid state so rapidly that its poles are 
flattened and its equator bulged out {as demonstrated 
by Sir Isaac Newton to have been the case with our 
own globe) ; and as it cooled down by radiation into 
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space and the exhaustion of its fires, and contracted, — 
reducing its dimensions and leaving behind it, or 
throwing off from it successive rings of its own matter, 
such as are seen in the planet Saturn, which alternately 
become consolidated into globes like the parent planet, 
and become attendants, such as our Moon is upon us or 
as Jupiter's moons are upon him ; the different distances 
at which his satellites are placed corresponding to the 
different rings of matter, and the extent and original mag- 
nitude of the parent planet ; the place of the outermost 
satellite representing the original extent or outermost 
ring. 

This theory is so wonderful, that it may be hard 
for us to realize this process to our imagination, yet 
there is every reason to believe it is the most ra- 
tional conjecture which can be formed of the mode 
which the Almighty and All-wise has adopted for the 
accomplishment of His purpose in the formation of 
worlds. Millions upon millions of ages are probably 
required for the formation of a single planet, and 
millions more for its satellite ; the formation ♦ of the 
satellite being in all cases necessarily subsequent to that 
of the planet (hence our Moon cannot be as old as the 
earth) as regards its birth or origin. But with God we 
must remember time is of no account, and the Creator's 
work of stocking the universe in this way, from the 
first beginning to the end, never ceases, and is ever new. 
New worlds are for ever beginning their misty birth ; 



* This must be understood of the commencement only of the satellite's 
existence ; as being necessarily much smaller than its primary, it will 
probably cool down much more rapidly, and arrive at its final condition 
considerably sooner. 
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half-completed worlds are in their childhood ; whiles 
completed worlds have entered upon their manhood, i 
an old age that knows no end, or never grows old, exc 
in advancing to greater perfection, — a perfection not c 
of material solidity or beauty, but of animal life ancH 
intellectual greatness of which such worlds are the seat^j 
When we bring before us the thought of an itijitu 
nuiubiT of such worlds, their growing into existence ( 
perfection, we can readily understand that space 
never be vacant, or want inhabitants ; for the universe 
as it will be ever growing, will be ever furnished \ 
worlds and their populations. 

But a few questions stilt remain for the curious to bc^ 
solved respecting the Moon. Has she passed through 
any phase of life, animal or vegetable .' Is she a ruin of 
a former fair world, or a buildiug never intended to be 
perfected ? Different opinions exist upon this subject 
For myself, I humbly venture to think that a ruined 
planet, or a planet become a ruin, unless temporarily, is an 
anomaly, — a thing which is to me the most improbable, 
and which we ought not naturally to expect in creation, 
which seems always advancing forward to perfection, 
and never retrogrades. Exceptional cases, it is true, may 
exist, but even in the case of the earth, which we are 
told is to be at least partially destroyed by fire, this is 
^iSxAy exceptional 3x\d, temporarj-, — possibly penal, — -the 
consequence of sin, as Noah's flood was. Nevertheless 
there have been intermediate periods on the earth 
previously, and doubtless also on other planets, as 
geology testifies, where great changes and cataclysms of 
fire and water have taken place previous to a new state 
of things, as seen in our geological series: but after all 
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it is only to make way for a better condition. In this 
light, indeed, I think we may view our own final 
cataclysm by fire, as descibed by St. Peter, who adds, 
that it is only a preparation for a " new heaven and a 
new earth." Were we however to see any planet imme- 
diately after such a cataclysm, and before the new 
order of things had been established, we might reason 
as some now do in respect of the Moon, and say, this is 
the intermediate condition between the old and the new : 
this is a ruined state following a former flourishing 
state, — but only a preparation for a better : be it so ! 
Now what of our satellite in respect of this supposition } 
It is a problem I fear that never will be solved by man, 
in this world at least ; but speaking for myself, after an 
experience of many years* examination of our satellite, I 
am inclined to reject the hypothesis of the Moon's 
former habitable condition, notwithstanding some ap- 
pearances on her surface that might induce one to 
believe in it. There are many more difficulties in ac- 
cepting such a supposition than in rejecting it, not- 
withstanding the apparent resemblance in many points 
to our world, which leads many, — as it once did myself, 
on my first examination of her surface, — to believe that 
water once rolled over her plains, and vegetation clothed 
her surface, and an atmosphere surrounded her, similar 
to our own. Whether this ever will be the case, indeed, 
and that our satellite is the cradle of a future world of 
life, — is a difficult question, and one on which it would 
be impossible as useless to speculate, but which I cannot 
but look upon as improbable, and it may be remarked, 
even in reference to this, if the Moon is to remain as a 
satellite to the earth (and there is no reason to believe 
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that she will not), such a change in bcr condition would 
render her very unsuitable for a satellite. The possesskm ,j 
of an atmosphere, in itself alone, would be a serious .| 
objection and obstacle to her discharging her present j 
functions, while the necessary co-existence of oceans oa I 
her surface would still more embarrass the condition 
appertaining to our presml clear and mild attendant 
mIio though she is now the mistress and controller of f 
our tides, would under these circumstances lind herself 
in the opposite position, and her oceans and tides 
become the servants of the earth's powerful attraction, 
rolling her seas over her land and causing fearful 
lunar Inundations. But setting aside her future con- 
dition altogether, 1 think an attentive study of the lunar 
surface will powerfully suggest the great improbability 
of her ever having been a past paradise or inhabited 
world, noiv wrecked and torn by her own fires ; but, 
on the contrary, that she never was any better than she 
now is, — vi?,.. a mere cosmicat rock ; but was once much 
worse, — viz., a molten, bubbling mass, containing gases 
and metals and other elements of violent combustion, 
such as are in the sun, but which having cooled down 
and contracted, left her present surface as it is, — like a 
once boiling seething pot of pitch that had hardened. 
And if water was once a portion of the mass of the 
Moon, which it probably was (oxygen being one of the 
invariable elements in planetary bodies), even if it 
remained during the terrible period of her history 
revealed in her present appearance, and oceans existed 
after her solidification, they would not remain long 
there, but would disappear rapidly, by evaporation from 
her heat, into space, or be swallowed up in the cavernous 
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body of the Moon* where probably they are now, 
through the clefts and opens produced in her surface by 
rapid contraction, accompanying her cooling from the 
radiation of her heat into space. Along with the water, 
the atmosphere, if she had one (which probably she 
had) would disappear likewise, being dispersed into 
space, or solidified on her surface ; while in the mean 
time continued explosions and throes of steam and 
gases, proceeding from within her fiery bosom, would 
upheave mountain chains such as we see, or form those 
strange circular pits called lunar craters, with the central 
mountain so conspicuous in them ; or when the power 
from within was not sufficiently great, or the crust was 
too strong, forming but a convex surface, which many 
of them possess. 

Thus the period when our Moon had water and 
atmosphere (if ever she had them) was a period when 
she could not have been inhabited, nor fit to perform 
the functions of a satellite to the earth, though doubtless 
designed to be so (as she now is) in process of time. 
But on looking at the peculiar conformation of lunar 
craters, being all nearly circular, together with their 
countless number and almost infinite variety of size, — 
from the mere bubbles, that seem innumerable, to the 
craters or wall-surrounded plains of fifty or seventy 
miles diameter, — we see something so different from 
anything on the earth that we cannot reason analogously 
to her former condition, nor her present resemblance to 

* It has been calculated that the cavernous space in the centre of the 
Moon to the inner crust is about 500 miles in diameter. Such a space 
would contain amply any oceans or water that might have once existed on 
her surface. 
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us. Her volcanic period (if it can be termed sw 
wheiie\-er it took place, has been a co&mical and all t 
simultaneous outburst universally over the lunar surfac 
and not, as it is or has been with us, a partial i 
graditai and Sktc£ssive proce:^, and still going on, s 
tacking different parts of our globe at different timd 
which geology shows has beed the case in our fonnci 
cosmical history. There seems to have been tillU I 
successive periods of cosmical or volcanic action in I 
Moon ; but cooling rapidly, from her smaller mass, it j 
probable that what we see now was effected ait but 4 
once, — i.£., by one great cooling and coutraiting, j^ ^ 
ngo : which has not been succeeded by any other, 
left a single_/fr^ alight at present in the great lunar forge 
of nature. Hence we need look for no volcanic action 
in the Moon now, — that action has long ceased ; its 
^vorks are silent tliere, and it.s wheels are cold ; and no 
geological strata would probably be found there to 
testify to a former state of life, for there was but one 
period in her whole history, — the period of her solidifi- 
cation and contraction ; which has left her what she now 
is, — waterless, airless, and lifeless. 

But recently the former idea suggested by Sir \V. 
Herschel, and rejected in the instance adduced by him, 
that there were stiil active volcanoes visible in the 
Moon, has been renewed, and changes have been 
suspected on some parts of her surface by watchful 
observers of the present day, as well as by those of the 
last century. That slight changes in certain parts of the 
Moon may have actually taken place is qaMe possible ; 
but even the best attested are far from conclusive, while 
in none of them does there appear to be the least 
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symptom of their being caused by volcanic action. The 
number of precipices in such a mountainous country 
might naturally suggest, as Mr. Nasmyth has said, land- 
slips, which though not likely to be frequent in a land 
where there is neither water nor atmosphere to disturb 
it, yet, as has been justly observed, the violent extremes 
of solar heat and cold to which the Moon is exposed 
every fortnight, must naturally produce the cracking or 
opening in her soil in some places, and in others, dis- 
turbance of the general equilibrium of her substance. 
But among all the changes supposed, none such as 
would be caused by this would seem to be confirmed, 
while the probability is that the objects in the Moon, 
seen under different angles of light and at different 
periods of the Moon's lunation, cause such changes of 
appearance as have led to these surmises. Such seems 
to have been the case with those instances enumerated 
by Mr. Webb (a close and skilful observer), also 
Schroeter of old, and not so much to be depended on ; 
but more importance has been attached within the last 
three years to the changes noticed on a crater termed 
Linn^, which, according to Schmidt, Birt, Secchi, and 
others, appeared to have undergone considerable cliange 
from what it was, as mapped by Schroeter, and Beer, 
and Maedler, and others. As Schmidt, of Athens, is 
justly celebrated as an accurate observer, his remarks 
upon this subject are considered of much weight, and 
for some time a close scrutiny was directed to this spot, 
— ^which I have frequently examined myself, — but the 
result has not been satisfactory as confirming the sup- 
position of change, though some doubt still rests upon 
the subject. From Schmidt's observations, Linn^ is a 
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smail crater compared to some, yet still of a considerable 
size, being about five miles across, situate in the Marc 
Sercnitatis, or sea of calm. It will be found in Webb's 
map, in the department H.. No. 74. This map has been 
reduced from the celebrated map by Beer and Mredler. 
This crater is represented in Ricciole's map, published 
ill 165S. In 1788, Schrceter recorded the appearance of 
a dark spot, instead of a crater, where Linn^ had been 
previously seen by him. In 1S23, Lohrman describes it 
a^ one of the brightest spots in the Moon, and exhibits 
it i)i his map as a distinct crater of about a German 
mile (five statute miles) in diameter, very deep, with ' 
surrounding wall and shadow, and visible in every'^H 
illumination. In Boer and Ma;dler's celebrated map it 
again appear.s as a bright and deep crater. In photo- 
graphs by iJe la Rue and Rutherford it appears simply as 
a bright spot. Thus for half a century, notwithstanding 
Schrcuter's statement of 1788, it had remained distinctly 
visible ; and, as is the case generally with all lunar craters, 
when the Sun was high it appeared as a bright spot, but 
when near the terminator or line of darkness and light, 
the crater became di.stinctly visible, with its circular 
rampart of walls and shadow both within and without. 

In October, 1866. however, Schmidt in directing the 
telescope to it could find no trace of it: it had disap- 
peared altogether. And where it should have been, near 
the terminator, no shadow could be seen as usual. , 
cither within or without the crater. Repeating his 
observation in November, Schmidt was equally unsuc- 
cessful. Linn^ had disappeared. Schmidt's character 
as an accurate observer and eminent astronomer put the 
matter apparently beyond all question as a fact, and 
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excited the attention of all astronomers ; powerfully 
suggesting, — when coupled with Schroeter's observation 
of 1788, — a change taking place, and the existence of 
volcanic action still in the Moon. Mr. Proctor, however, 
mentions a curious circumstance in connection with this 
matter. That at the very time when Schmidt was 
looking in vain for the crater, Mr. Buckingham, of 
Walworth, took photographs of this portion of the 
Moon in which Linn^ was discernible; but only as a 
bright spot, and not more than one third of the brilliancy 
observed in two photographs of the same object taken 
by De la Rue and Rutherfurd in 1858 and 1865. 

It may, perhaps^ be suggested, as accounting for the 
difference of brilliancy^ that it was owing to the manipu- 
lation of the photographs, and more probably to the state 
of the atmosphere at the time. But the fact remains still, 
that the two sets of photographs exhibited Linn^ as a 
white spot, and the last set of photographs also at the very 
time that Schmidt was unable to discover a trace of it. 

Mr. Webb looked for it in December 1866, for con- 
firmation or disproof of Schmidt's views, and describes 
the place where Linn^ should be as an "ill-defined 
whiteish mass on the floor of the Mare Serenitatis.*' 
This last exactly accords with my own observation of 
the same spot Nor could I detect, either with my 
three-inch acromatic, nor silver-glass Browning re- 
flector, the slightest token of a crater^ — properly so 
called, — but simply a diffused white mass on the surface. 
Many astronomers concurred in Schmidt's views, — 
among them Father Secchi, whose observations are 
valuable, not only from a personal point of view, but 
from the superior clearness of the sky in Italy. He 
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watched Lhaii entering the Sun's ligbt ; and in place 
the lar^e enter exhibited in hnar mafs, could only jissC 
detect, with the most powerinl t e kscop c. a wry ammtt 
crater, smaller than the oateis whidi from their mimbeis 
have received no names. He adds. ' there ii no doul 
that a change has ocaiTTed.' Schmidt, it may 
mentioned, afterwards detected thb small crater. T\n 
evplanation of the apparent cbattge a^i^ned, n-as that 
volcanii: mailer empted [rom the bottom of the crater 
partially filled it, reducing its size to the small onfl 
detected by Secchi and Schmidt, and overflowing the 
ring-wall surrounding it, and pouring don-n the stdi 
extinguished the shadows formeriy seen both -wiAin and 
without, leaving nothing apparentlly but a sloping white 
patch or spot surrounding the minute crater, or portions 
unfilled. This theory-, however though plausible), has 
not bctn confirmed by subsequent obser\"ers, and the 
changes observed have been imputed by the majority. 
v.'ith greater probability, to optical deception, caused by 
the angle at which solar light was shed upon this crater. 
There are still, however, difficulties not explained fully 
by this theo^J^ and some eminent observers, such as 
Mr. Birt, Secchi, and Schmidt, are still of opinion that a 
change has occurred. In reference to the opposite -Aczl; 
I here insert the explanation given by Mr. Burton, 
who was one of those who accompanied the expedition 
to the island of Rodriguez to obser\'e the transit of 
Venus; also the tabulated record of the different ob- 
servations made upon this celebrated lunar crater by 
eminent a-stronomers, kindly furnished to me by Mr. 
Burton himself, together with a sketch of Linn^ as it 
appeared to him. He says : — 



I 
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" My strong impression is that there has been no change in 
the white spot of late, and that the discrepancies of obser- 
vations of its dimensions by different observers have been 
occasioned by the selection of different points for measurement. 
Dr. Huggins has evidently measured the extreme diameter of 
the nebulous outer part of the spot, while others, including 
myself, have selected the more sharply defined inner portion to 
work upon, and have ascribed to it a diameter of about five 
seconds. The faint outer halo is not always equally visible, 
but when seen and measured it appears always about eight 
seconds in length, according to Messrs, Huggins, Tacchini, and 
Gledhill, My own latest results for the diameter of the whole 
brightness indicated a diameter of 7'.75 on the 29th ultimo, 
on which occasion the composite character of the spot was 
well seen. The instrument used was the Woolwich seven-inch 
Grabb Equatorial, armed with a power of ioo. 




" Thrown into a tabular form the results would appear as 
follows : — 

Ohumr. ■ Diamlir. nalr. 

Hugpns 7.* 85 i867'S 

Tacchini 7. 95 1867 

GledhUI 8. 1S6S 

Erck 4, o 1873s 

Bonon 5. 2 1S74 

Bin 4 J 18736 • 

Ndson 4. I S74 

Hu^ns 7. S 1373-9 

Burlon 7. 7 »874-4." 

* Fig. I is taken from a sketch mode on June 4th, 1873. Fig. 2, from 

one made on Jan. a4lh, 1874, in both caws with the lain. refleclor. 
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"Some observers have recorded the appearance of Linnfi 
at lunar sunrise, as thai of a minute peak isolated on the ground 
of thu Mare, and casting a conical shadow of considerable 
relative length. On the occasions referred to, other observers, 
with more powerful means, have seen the object in question as 
a minute and perfect crater. It has seemed to me that an 
observation made on January 14th, 1874, suggests an explana- 
tion of the discordance between the above quoted simultaneous 
obsL-rvations. 

"On January i4lh, the definition being very good, I observed 
the craterlet, as a peak, casting an elongated conical shadow. 
The instrument in use was an eight-inch refiector and the 
power 2ao. I immediately opened the twelve-inch reflector, 
;ind with a power of 40a saw the craterlet as depicted in the 
sketch ; the crest of the eastern wall being visible with tlus 
instrument and power, as n very sleiidi-r line of H^'ht, which 
had escaped detection with the smaller telescope. The appa- 
rently continuous conical shadow seen with the eight-inch was 
therefore composed of two distinct portions ; that thrortu 
within the craterlet by its W. wall, and that cast externally by 
the E. wall." 

Thus the matter of change occurring in this crater 
rests for the present, and I fear is not likely to be 
decided, unless telescopic power is vjstly increased, 
which is most improbable. Nevertheless, increased 
watchfulness on the part of observers may result in the 
discovery of changes occurring in that strange and silent 
globe from Other causes than volcanic action, which I" 
cannot but believe is long since dead. With what we d.' 
know however of our satellite, I think the idea of her 
being inhabited may be dismissed summarily : i.,-., hei 
inhabitation by intelligent beings, or an animal creation 
such as exist here. There is no sign of life or movement 
in that awful coimtry, and we must perforce return tc 
the great design of its Creator, — that it is merely intended 
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to be a satellite to the earth, so long as the Sun and 
Moon and earth thus exist. Whether all satellites are 
in a similar condition it would be impossible to decide ; 
the distance of their nearest to us (Jupiter's) being too 
great to enable us to pronounce anything certain. 
Though it has been said by Mr. Proctor, and others, 
that they do not appear to be in the same condition as 
regards their rotation, and, unlike our Moon, show 
symptoms of a more rapid and complete rotation on 
their axis * proved by their varying light and change of 
spots on their surface, and appearing sometimes as black 
spots, at transits across Jupiter's disc, and at other times 
as bright ones ; from which Mr. Proctor argues, that they 
are unlike our Moon, and are probably seats of life and 
intelligence, while their primary, Jupiter, is a minor sun 
from which they derive their light. This may be the 
case, but at such a vast distance as they are situated it 
would not be easy to determine anything certain re- 
specting their condition. Nor amidst the infinite and 
wonderful variety conspicuous in the heavens as in all 
nature, and the continual changes occurring there, would 
it be safe (viewing them analogically from our own Moon) 
to classify all satellites as in the same condition. In 
whatever way, however, we regard the Moon, whether in 
reference to her beauty or utility, we must be blind 
not to see the benevolent design which has given her to 
us as a satellite, whose soft and mild lustre rules and 
cheers the night, and whose power governs every wave 



♦ The revolution and rotation of the Moon on her axis nearly coincide ; 
the effect of which is to cause her to present invariably the same face to 
the earth. 
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that breaks upon our shores ; and whose coming, ap- ^ 
pcarance, and temporary departure from us, marks j 
familiarly and pleasantly the division of the weeks and i 
months and years of our own lives' history. These, at , 
all events, may justly be considered practically as "the * 
precious things put forth by the Moon," which we have i 
every reason for believing wil! continue "so long as the j 
Sun and the Moon herself endureth." 



^^•^^^ 



'S^vs'^ 




CHAPTER VI. 

ASSOCIATION OF COMETS AND STAR SHOWERS. 

" And behold a great red dragon .... and his tail drew the third part of the stars of 

heaven." — Rev. xii. 3. 

^OMETS may truly be considered as the enigma of 
the heavens. Suns and planets have yielded their 
many wonders, in some degree, to the insatiable 
curiosity and intelligence of the little restless being 
who, stationed on his grain of sand called earth, has 
surveyed and scrutinized them for thousands of years. 
Misty nebulae, and flying meteors, and distant firma- 
ments have surrendered at discretion and laid open 
their wonders and real nature, and laid down their arms 
before the eye and intelligence of man armed with his 
telescopic tube or spectroscopic weapon ; all have more 
or less been conquered, but comets — these flaming 
swords of heaven, these mysterious startling apparitions, 
— ^still defy research, and, though they spread them- 
selves ostentatiously across the whole hemisphere as 
though to invite deliberate attention and investigation, 
they still continue to evade scrutiny, now aweing the 
Ignorant or superstitious, now challenging and puzzling 
the scientific world. Though every motion has been 
observed and ascertained, their orbits calculated, their 
inner movements watched by thousands of curious eyes 
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and telescopes, all as yet is in vain. There shines t 
mysterious head with its dull vaporous light 
brilliant nucleus \vithin ; there spreads the wondrodB 
tail, now fanned, now forked, now muUipIied into maiq 
tails, and spread over millions and millions of miles ofl 
the huavens. But what is actually known about comets? I 
What is their nature and what their purpose and u 
creation ? To what class of bodies can they be referred fl 

Xo reply that can be depended on has as yet I 
given to any of those questions, and comets are still c 
of the mysteries of creation which remains yet to I 
unfolded. Many ingenious solutions of it have bet 
suggested of more or less weight ; but after all they zti 
but guess work, and most of them as improbable as they 
are unproved. 

Yet, in these days, at least within the last five years, 
it has been thought a recent light has been thrown upon 
their nature, which may possibly lead to the resolution 
of at least a portion of the mystery in which they are 
enveloped. The recent discovery of the remarkable and 
exact coincidence of the orbits of two comets, — that of 
1862, called Tempel's, and 1866, with the orbits of the 
two principal systems of meteors, forming the splendid 
meteoric showers of August and November, 1866, — has 
led astronomers to the natural conclusion of the asso- 
ciation of these systems in some way with comets, but 
in what way has not yet been proved. There are many 
other meteoric systems that have been associated with 
known comets; but those of the August and November 
meteors are the only periods that have been actually 
determined to be identical with the orbits of the two 
tomets in question. This discovery, first noted by 
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SchiaparelH, seemed at first to give some possible clue 
to the nature of these strange bodies, and when ascer- 
tained startled the scientific world of astronomers not a 
little. 

An association of some kind of these great systems 
with the comets could no longer be doubted, and expec- 
tation was consequently raised that we had at last got 
the key to the mystery of the being of these strange 
visitants, and a shower of meteors was in fact but the 
encounter of the earth with some portion of the comet, 
or something attached to it and inseparable from it — 
possibly a portion of its tail constituting the innumerable 
meteorites that flashed upon us in 1866, and into the 
midst of which the earth plunged, and through which 
she passed on that memorable night. If so, comets 
would be but the condensed material of which the 
meteors are composed, leaving their tail or wake of star 
showers or cometary matter behind them as they rushed 
on their orbit 

Thus we seemed to be on the eve of a great discovery, 
and for aught I know we may be still ; but as yet, at 
least, it has not advanced a single step further, and no 
such conclusion has been adopted positively or uni- 
versally by the astronomical world of science — nor can 
it be proved ; and though a most remarkable association 
between the star showers in question and the two comets 
referred to has been shown and acknowledged, the 
actual nature of the association has not been as- 
certained, and the mystery of the physical condition of 
these bodies and their use in the universe is as great 
as ever ; indeed, remarkable as the association is, there 
is nothing in the appearance of a comet to warrant its 
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relation to the meteoric showers in any way. except in 
the identity of its orbit with those systems. On the 
contrary, examination with the telescope reveals the 
very opposite, and nothing that would iead to such a 
conclusion. Any one who has ever seen a comet with 
the naked eye, or with a telescope (even the most 
powerful), would at once and at first sight reject the 
idea of its substance being composed of meteorites, or 
the cometary matter we then behold being in any way 
connected with or having a resemblance to the star 
showi^rs with which we are familiar, and the composition 
of which we are well acquainted with ; in fact, there is 
no resemblance whatever between a star shower and a 
comet, from its head to its tnil {i.e. if it has such an 
appendage, which all have not), such, for instance, as 
Enke's short-period comet, or Biela's, of which we shall 
aftcAvards speak in reference to this theory,— though 
here, by the way, it may be questioned whether such a 
body should properly be classed at all with the large- 
tailed monsters to which we are accustomed to give that 
name. A nearly circular or elliptic nebulous and misty 
mass, with a faint bluish light, and an equally faint nucleus 
in it, hardly conveys the idea of its belonging to the class 
of such grand objects as that called Donati's comet of 
1858, or other lon[;-period and long-tailed comets, such as 
that of iSi r or 1843, the tail of which latter extended two 
hundred millions of miles, with many others that could 
be mentioned, such as Halley's ; but not one of these 
convey the idea to the mind of their consisting of 
numberless discrete or separate bodies, or shreds of 
matter, such as constitute the meteoric showers. The 
most powerful telescopes directed to them have failed to 
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resolve any portion of them into separate stars, or 
meteorites, as can be effected even in those distant 
nebulae, which though to the naked eye, or a low power 
of a telescope, seem as misty as any comet, yet resolve 
into firmaments of separate stars under a high power 
telescope ; in fact, the idea formed in the mind of the 
best astronomers of the ordinary and, what may be 
termed, legitimate comet, is a gaseous-looking body, 
containing a bright nucleus, more or less condensed, 
but the entire so transparent that stars can be seen 
through any part of it, while both nucleus and tail are 
subject to the most sudden and violent changes of size, 
shape, and direction, wholly inconsistent with the idea 
of their identity with star showers. Such phenomena 
were witnessed in Halley's comet, among many others, 
in the year 1835, — a comet, one of the most remarkable 
of all, as verifying the calculations of Halley as to the 
elements of its orbit, and fulfilling accurately his pre- 
diction of its returning after an absence of seventy-five 
years. 

The close and searching examination to which this 
comet was subject seems to put out of the question 
almost its association with star showers, or any relation 
whatever to them, but seems rather to indicate some 
powerful magnetic or electric force, specially manifested 
on Its approach and departure from the sun. At these 
periods it was carefully observed and noted, and 
drawings were made of it in all its different phases 
by some of the most eminent astronomers of the time, 
among which were Struve, Bessel, Schwabe, Sir John 
Herschel, and Maclean Some of the remarkable phe- 
nomena then displayed we may here mention. 
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At its first appearance in October, 1835, when i 
present writer saw it with the deepest interest, it i 
peared to have no tail, and seemed but a small r 
nebula. The tail, however, very soon began to 
formed, and, increasing rapidly, on the 20tli of Octotx 
attained its greatest length, which was 20 degrees ; i 
which it decreased as rapidly, and by the 29th < 
October had diminished to 2^ degrees. The 1 
stances accompanying this increase and decrease 1 
remarkable, and such as in the opinion of tlie writer^ 
would seem to be opposed altogether to such an a5So< 
ciation of meteorites, or star showers, with comets as 
would imply that they were actually composed of tfaiqj 
materials or tails of these objects. 

On the second of October the formation of the tail 
took place by a violent ejection of nebulous matter 
from that part of the comet that was presented toward 
the sun. This ejection, however, was neither uniform 
nor continuous, but, like the fiery matter from a volcano, 
it was thrown out at intervals. After this no ejection 
was observed till the 8th, when it recommenced more 
violently than before, and assumed a new form. A 
second tail appeared and presented a direction opposed 
to that of the original tail, and therefore away from the 
sun. This was regarded by liesscl merely as the re- 
newed ejection of nebulous matter, which was afterwards 
turned back from the sun as smoke would be by a 
current of air blowing from the sun in the direction of 
the original tail. From the Sth to the 22nd, the form, 
position, and brightness of the nebulous emanation 
underwent various irregular changes: the last alternately 
increasing and decreasing; at one time ^ivc, at another 
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three nebulous emanations were seen to issue in different 
directions, something in a swallow-tailed form, like the 
flame from a fan gas-burner. Sometimes the entire tail 
oscillated violently from one side to the other of the 
line from the sun through the head of the comet, as a 
compass needle oscillates between one and the other 
side of the magnetic meridian. So rapid was the 
oscillation that the direction of jets was visibly changed 
from hour to hour, the brightness of the matter being 
most intense at the point where it was ejected from the 
nucleus, and faded away as it expanded into the coma, 
curving backwards in the direction of the principal tail 
like steam or smoke before the wind. 

On the 1 2th the comet appeared in uncommon 
splendour. The nucleus and flame, however, being 
alone visible, its appearance was most beautiful, re- 
sembling a jet streaming out from the nucleus like a 
flame from a blowpipe, or the flame from a discharge 
from a mortar, attended with the white smoke driven 
before the wind.* 

Through all these wonderful transformations the stars 
were distinctly seen through it without diminution of 
their splendour, even through the very centre of the 
nucleus, as was the case with Donati's comet, through 
which Arcturus shone with undiminished lustre. Draw- 
ings by Messrs. Maclear and Smith of the strange 
phases of Halley's comet illustrate this fact most 
beautifully. 

Sir John Herschel's deductions from these phenomena 
as seen by him at the Cape are as follows : — 

• Lardner's « Haad-boA of Art" 

Z 



2. That this ejection t 
part presented to the sun. 

3. That thus ejected it 
some unknown force; prob 
which it is repubed in ai 
forms a tail. 

4. That this force acts 
matter, which is not all ve. 
portion is retained to form a 

Putting all these facts 
collected by the very first a 
the age, and accepting Hal 
all others — for there is no re 
difference in their materials- 
of the association of showen 
must be very doubtful ; ai 
many, that on the night of tl 
we were actually plunged in 
of a comet is more than prol 
form and shape, and violei 
contraction and expansion of 
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darting scintillations, proceeding from the nucleus, * 
leave the impression of electric phenomena, and the 
explosion of an electric battery, rather than showers of 
material bodies, whose substance we are well acquainted 
with through the spectroscope, and which, though 
most of them it is true are very light yet are accom- 
panied by others of the very same material, large and 
solid, many of which doubtless struck the earth like a 
cannon shot on the night in question, and which do not 
seem to bear the slightest relationship with those strange 
transparent fire-^mists, called comets, through which 
every star beams as brightly as though there were 
nothing between us and them, and whose weird and 
phantom shapes, successively adopted, stretch them- 
selves across the sky — now as a flaming sword, — now 
a glowing gas fan, now as a dim, hazy, tailless mass of 



* This was visible to the writer in a remarkable manner in a comet 
which appeared in August, 1853, and which he observed most closely with 
a ten-feet refracting telescope of six inches aperture ; continued flashes like 
those proceeding from an aurora or electric battery, or resembling what is 
called sheet or summer-lightning, played in the envelope of the nucleus, 
lighting it up and darting down along the tail The nucleus itself was not 
condensed but semi-transparent, and the whole comet appeared like a 
hollow gaseous object. It was while engaged in observing this comet a 
strange object appeared in the zenith, and stretched itself across the 
heavens like a serpent, occupying two-thirds of the entire hemisphere. It 
was of a blue light, in some degree resembling that of an aurora, but in 
other respects not the least like one. It remained in view steadily and with 
equal lustre for nearly a quarter of an hour, when it gradually faded away. 
There was no coruscation or movement of light perceptible in it, and its 
breadth and strange serpentine form winding itself across the heavens 
would, a century ago, have been looked upon as most alarming. What 
its nature was I was unable to discover. There was a sketch of it, which 
appeared at th^ time in the Illustrated News, and it was evidently not a 
load object, but one visible throughout Great Britain, if not elsewhere. 
As the Russian war broke out before the year was out, superstitious people 
would see in these two-fold signs in heaven the indication of its approach. 
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nebulous light, now as a three-tailed, or even six-tailed, 
monster — flaming every way. All this seems to imply 
that, be they what they may, they are of a material 
unlike anything of a metallic or planetary origin, and 
are of so light and cloudlike a nature, that they are 
as easily acted upon by the agencies around them as 
smoke by the wind, or a soap bubble by the breath. 




Though there does not appear to be any connection 
as to the matter of which comets are composed, and 
those strange systems of meteors or star showers, yet it 
is possible they may be associated with such systems in 
other ways, and for other purposes. Thus it is possible 
they may be the travelling reservoirs or dispensers of 
magnetic or electric power, and may, in their various 
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orbits or courses, be as the sun and stars are in their 
own systems, — feeders of magnetism and electricity to 
the universe. They do not themselves indeed seem to 
possess any attractive power so as to influence the more 
solid bodies of the universe in this way ; on the contrary, 
they are themselves subjected to the powerful attraction 
of our larger planets, Jupiter, Saturn, and Uranus. It 
is evident, however, that within their own substance 
there is something strongly resembling the phenomena 
of magnetic or electric force and action, and as dispensers 
of this they may possibly be of importance. As to their 
association with star showers, as yet, at least, it appears 
to be limited to a few, and this association therefore may 
be but the chance falling in of these light gaseous bodies 
with such streams of meteors as those of August and 
November, along which they might be borne as a boat 
is carried down a rapid stream. But the whole of the 
subject of this association is so involved in mystery that 
conjecture is vain, and the above suggestion is only 
given for what it may be worth, until future discovery 
shall have at length solved it fully. 

In the meantime another and recent apparent asso- 
ciation of Biela's comet with a stream of meteors has 
occurred, which adds to the interest of tlie subject ; but 
which, although it has not yet served to clear up the 
mystery, has added another item of evidence in favour 
of the theory. On the 27th of November, 1872, at 
seven o'clock P.M., the writer witnessed a magnificent 
shower of stars. This shower, which he first imagined 
to be that, or part of that, which was due on the 13th, 
and which for some unexplained cause had been re- 
tarded, he soon perceived to be a different stream, 
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having a different origin, and seeming to proceed from 
a different quarter of the heavens from the November 
shower of 1 866, which latter came from the star Alpha 
Lconis, in the constellation of Leo, from the north-east. 
meeting the earth in its course; whereas this shower 
appeared to come from the neighbourhood of Andro- 
meda, from a much greater height, and rather from 
behind the earth's course. This circumstance at once 
distinguished the two systems to the writer. The latter 
shower appeared likewise to be resolved at a more 
distant point from the earth, although in other respects 
the phenomena were identicaL 

While debating in his mind to what to refer this 
.shower, a report reached him that a German astronomer 
who had witnes.sed it had announced that this shower 
was but the stream associated with tJie comet known as 
Biela's. which has a period of 62 yeans, and whose 
perihelion was calculated for October 14th, but wliich 
could not be discovered at the time or place where it 
was due. Taking, then, the direction of the shower, 
and by it calculating the probable place of the comet, 
the astronomer mentioned communicated by telegraph 
with Mr. Pogson of Madras, requesting him to look for 
the comet, which by observation of the associated shower 
of meteors he assumed should be seen there, though not 
visible in Europe. Accordingly it is related that after 
two nights' vain search, something resembling Biela's 
comet was discovered by Mr. Pogson in the place 
described. The particulars of this observation have not 
yet been made known, but in the meantime grave 
doubts have been raised as to the identity of the object 
seen by Mr. Person with Biela's comet; and until this 
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is ascertained beyond doubt no definite opinion of this 
strange matter can be formed The following passage 
from the AthetKBum of January i8th, 1873, thus com- 
ments upon the matter : — 

'' Astronomers do not universally indorse the idea that the 
object discovered by Mr. Pogson on the 2nd of December was 
¥athout doubt the lost comet of Biela. All that is certain is 
that Mr. Pogson turned his telescope on the track of the 
retreating meteors of November 27th, and saw an object of 
conutary appearance. If really Biela's comet, something very 
extraordinary must have happened to that body, which, ac- 
cording to the very accurate calculation of its path, would 
have been in perihelion on the 14th of October, whereas the 
group of meteors which produced the shower seen here on the 
27th of November did not arrive at its nearest distance from 
the sun till the 2Sth of December. The earth crossed the 
orbit of that comet with which the meteors appear to have 
so remarkable a connection on the 27th of November (the 
night in question), but the comet itself was far away unless 
some catastrophe had occurred to it since last seen (con- 
cerning which speculation is quite at fault). It is more likely 
that what Mr. Pogson saw was another concentration of 
cometary matter in the orbit of Biela." 

The probability of the correctness of this last sug- 
gestion is confirmed by the writer ♦ of an elaborate and 
able article on the star shower of November and star 
showers in general, in the January number of the ComJiill 
Magazine^ while in the mind of the present writer, 
likewise, it confirms the theory which he has himself 
already suggested in these pages, — that these objects, 
such as Biela's comet and Enke's^ should not be clas- 
sified or considered identical in matter with the greater 
comets, but are to be looked upon simply as clusters or 

* The writer was Mr. R. Proctor. 



344 



THE SECOND HEAVEN, OR 



aggregates of the matter of which the star showers ar| 
composed ; in fact, what Mrs. Ward beautifully am 
poetically described as " the GEM in the ring " of sta 
showers. 

Ilut the suggestion in the At/uttautn seemed to 1 
confirmed likewise by the statements of the writer i 
the Cortihill, who asserted positivel>' that Biela's c 
kad disappeared entirely from the heavens, not havinf 
been found where it should be at its perihelion i 
October 14th, notwithstanding the most careful scrutiO] 




by Mr. Hind and other eminent searchers for the last 
two periods. He also su^ested that probably a catas- 
trophe had occurred to it which will prevent its ever 
resuming its place in its orbit, and that it will never 
be seen again. In a few days, however, after this paper 
had appeared, and subsequent to the star shower of the 
27th of November, Mr. Pogson is .said to have seen it in 
quite a different place from where it ought to be, and 
apparently uninjured by any catastrophe, and this just 
as the uninitiated readers were beginning to form their 
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own conclusions, and to suppose that the star shower of 
the 27th of November was neither more nor less than 
the d^ris of the comet of Biela, into which the earth 
had come in contact 

Now, how are these contradictory statements to be 
reconciled ? In the one place, Biela's comet is reported 
dead, smashed to atoms ; in the other, alive and well as 
ever, only having taken a trip for its health or amuse* 
ment to Madras, leaving a tail behind it to tell where it 
was gone. The eccentricities of Biela's comet, and its 
strange performances in another way, may perhaps 
rehder the latter achievement less wonderful. It is well 
known that Biela's comet some twenty years ago split 
in two, and the two comets thereby created travelled 
amicably tc^ether like a pair of coach horses, side by 
side, occasionally exchanging flashes with each other, for 
a whole period of seven years. Since that they have 
never been seen, till being searched for in October, 
1872, and nothing found but their wake of star showers 
when they crossed the earth's orbit on the 27th of 
November, lo and behold, suddenly one appears at 
Madras, — ^as we have seen a duck in the water when 
pursued by a dog, making a long dive and coming up 
a long way off, leaving its pursuers completely be- 
wildered and baffled. In the meantime, however, the 
real denouement is anxiously looked for by those inter- 
ested in such subjects. 

The association of comets with meteors is illustrated » 
in a curious manner by a vision of St. John in Revela- 
tion xii. It is believed by many that St John had a 
comet before his mind's eye, in vision, when he says, in 
the third verse, "There appeared a wonder in heaven. 
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that it is recorded by Seneca, in the month of October, 
A.D. 64, a comet appeared " from the north by the west;" 
and it is more than probable this comet continued 
visible for the succeeding month of November. Here 
then was the simultaneous presence of a comet and a 
star shower in the heavens at the same time ; and if this 
shower proceeded from Leo, or was in fact our Leonides, 
or November star shower, of which there is little doubt, 
then the effect would have been just what St. John 
describes in his vision, — the apparent drawing of the 
stars of heaven from the north-east by the comet to 
itself in the west St. John, it must be remembered, 
was himself alive at the time referred to, and probably 
witnessed it. 

Josephus refers to the appearance of what he calls a 
flaming sword in the heavens about the same time, A.D. 
65, possibly the same comet that first appeared at the 
close of the preceding year, and appeared to St. John in 
the form of a serpent. This is brought forward not as 
a positive proof, but rather as a curious possibility of 
scriptural evidence of the remarkable association of 
comets and star showers. 

But the able writer of the paper on meteoric showers 
in the Corn/till advances the theory that we must be 
prepared to believe that all meteoric showers and all 
comets must be derived from the large immatured 
planets of our system in a sun-like state, and with which 
space is filled; and that these bodies could have no 
other origin, but must have been shot out of their parent 
suns or planets, their orbits depending on the direction 
of the discharges, together with the attractive influence 
to which they are respectively subjected by other 
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planetaty or solar bodies. And a most ingeaious the< 
is adopted as to the power of our greater planets to] 
arrest or entangle, or prevent the entrance of, forcigttj 
star systems or comets that would come to us froml 
without — from the interstellar space, and which derivi 
their origin from other suns and systems, — ; 
possibility of which the writer doubts. Yet of all this 
there does not appear to be a shadow of proof that can I 
be considered satisfactory. Questions like these are! 
beyond our reach ; they are among the secret thingsl 
that belong to God. The great fault of the present ag^ I 
and of scientific writers, seems to be to find in secondary ' 
causes alone sufficient to account for what belongs to 
the First Great Cause and His immediate agency on 
matter ; in fact, creation by the Creator. This is plainly 
beyond our faculties and knowledge. Who. for instance, 
can penetrate the mystery of the creation of our own 
globe or any planet in the heavens? They challenge 
us to explain their origin from their beginning to what 
they now are,- — to explain their varied motions and the 
nature of the power that impels them on their course, or, 
having fixed their axis, preserves their inclination per- 
manently in it. Many ingenious theories have been 
brought forward, it is true, to explain all this by 
secondary agencies, but no one has answered such 
questions beyond certain definite boundaries, except 
by guess. So with star systems and comets and all 
the matter with which space is doubtless filled. It is 
but waste of time and thought to attempt to account 
for their origin by secondary causes. How, for instance, 
does the theory assumed by the writer referred to, " that 
comets and star showers must have been derived from 
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Other stars or planets," clear up the difficulty ? Sup- 
posing that it was the case, it only removes the mystery 
another step, and leaves us bewildered. The question 
still recurs, From what were the stars or planets them- 
selves derived ? Did they each produce themselves or 
each other, or were they each shot out of each other } 

Must there always be something visible from which 
another something visible is to be derived } The Apostle 
tells us, on the contrary, that " the things which are seen 
are not made of things that do appear ; " or, according 
to another reading, **are made of things that do not 
appear." 

Such I do believe to be the case of comets and star 
showers. They are independent races that owe no 
parentage but God, and have their own peculiar func- 
tions to discharge, which we know not ; but they are not 
made of anything which we are enabled to see ; we 
cannot trace their pedigree. There is, in truth, but one 
answer to all inquiries as to the origin of such bodies, 
which will serve as well for comets and star showers as 
for suns, and stars, and planets : " He made the stars 
also." While we willingly allow that the Creator works 
through secondary causes, and has graciously permitted 
us to investigate many of these to our delight and 
instruction. He has not admitted us to His creative 
counsels, nor permitted us to go one step beyond the 
limits He has assigned to our knowledge and experience 
of those facts of which we may be cognizant without 
presumption, and which have been positively ascertained. 



I 



CHAPTER VII. 



NEBUL*: AND THE SYSTEM OF THE L'NTVEBSE. 

fAS' MONO the stiange objects revealed to the eye I 
%^^ the heavens, the ncbulx may be considered, i 
to comets, the strangest and tiie most myi 

and to the astronomer, pcrhap-i, in reference to the 
system or plan (if it may be so termed) of the universe, 
of which they appear to be the indicators or sounding 
lines, the most interesting and important Faint blueish 
misty clouds, hence called nebulae, of definite form 
and shape, standing generally, as it were, aloof from 
every other celestial object, as though they did not 
belong to their companion stars around them, from the 
midst of which sometimes their pale mysterious forms 
may be seen looming and looking downwards, of every 
strange and fanciful shape, — now as a huge planet, larger 
than our full Moon, surrounded by a misty envelope; 
now as a faint ring, with black or white centre, or a 
double ring, each intersecting the other; now as a huge 
whirlpool of pale light, with concentric rings one within 
the other, or a spiral form like ostrich feathers, uniting 
in the centre and blown round by the wind in the same 
direction, like the bent sails of a windmill ; now even a 
human face of misty light, with eyes and nose and mouth 
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of pale blue, and surrounded by bristly hair, actually 
peers at us out of the depths; sometimes too of a 
straggling undefined form, as that vast one in Orion, 
with patches of varied light ; now a huge crab walks the 
shoreless sand of heaven, and spreads its legs of light on 
every side ; now we have a dumb bell ; now a beautiful 
garland of flowers, which resolves itself into stars of 
many colours, — but one and all of such an enormous size, 
compared to the largest or most brilliant star in the 
heavens, as apparently to separate them from those bodies 
entirely as a class. To Sir William Herschel is owing that 
some of the mysteries attached to these strange bodies are 
cleared up ; and on examining them with his powerful 
telescope, numbers of them were straightway resolved 
into myriads of stars like those around them : in short, 
what appeared to be a separate firmament was disclosed. 
Some of them, however, did not yield eyen to the power 
applied to them, and to these Sir W. Herschel gave the 
name of irresolvable nebulae. And here an ordinary 
observer would have concluded that it was only want of 
power in the telescope that prevented these last from 
being resolved like the others into their component stars. 
Sir William Herschel, however, did not arrive hastily at 
this conclusion, but by certain indications which his 
wonderful power of observation and experience enabled 
hiih to remark, he came to the conclusion that the 
cause of the irresolvability of many was, not their 
greater distance, but the fact that all were not fir- 
maments of stars, but some were gaseous bodies. He 
was enabled, however, to come to a conclusion in his 
own mind, from his observations of these bodies 
generally, that they revealed the system of the universe 
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in infinite space ; which was not, as was or might be 
supposed, an infinite or vast continuance of stars, but a 
possibly infinite number of separate star systems or 
galaxies, each constituting a vast island of stars or suns, 
so to speak, in the heavens, and separated from each 
other by such enormous distances, that the aggregates 
alone could be perceived as a faint misty light, until 
resolved by the highest power of which the telescope is 
capable. This system of the universe was recognised 
and adopted by astronomers universally, to the present 
day, with the exception of the question whether any of 
those termed by Herschel gaseous in nature, mere so, 
and were not rather more distant, and hence irresolvable 
nebulae. 

This question was agitated much about twenty years 
ago, when Lord Rosse's powerful telescope resolved 
many which had been irresolvable by Sir W. Herschel's 
forty-fcct telescope, and appeared to countenance the 
fact that there were no nebulae to which the term 
gaseous could be applied : all were firmaments. This 
.supposed discovery, however, did not affect the general 
question of the .system of the universe as laid down by 
Herschel ; and so matters continued until the discovery 
of the spectroscope, when the whole fabric thought to be 
established by Lord Rosse's telescope, again fell, and 
the positive existence of many gaseous nebula has re- 
stored the original theory propounded by the sagacious 
Herschel, so far as that fact is concerned; but it has 
remained for the present age now to question even the 
reality of the system of separate galaxies suggested by 
the great astronomer on the testimony of nebulae, and 
to bring forward the nebulae themselves as witnesses 
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against the theory. A new system of the universe 
has been' propounded by some modem astronomers* by 
which, at all events, these bodies to which Herschel had 
assigned a post far remote from the galaxy or system 
of stars in which he believes us and our own sun analo- 
gically to be placed, are now said to be far nearer to us 
than even the supposed boundary of our star system. If 
this be the case, it is plain that, so far as the nebulae 
are concerned, they are no evidence of the system of 
separate firmaments, — ^separate from each other by in- 
conceivable voids, — as constituting the system of the 
universe: although it is possible that such is the case, 
the nebute, at least, are no evidence of it. According 
to Mr. Proctor, the nebulae are members of that family 
of stars in the midst of which we are placed, and the 
extent or boundary of which we cannot see, and are 
by no means the most distant bodies from us. Some of 
them, the gaseous ones, being possibly much nearer than 
was supposed, while the components of the resolvable 
nebulse are plainly nearer than many in the milky-way 
(the supposed boundary of our system) ; and the evidence 
of the probability of distant separate galaxies in space, is 
reduced to those that are still irresolvable, and of 
which we can pronounce nothing, — but which possibly 
may be outliers on the verge apparently of our milky- 
way system. The argument has been thus stated : *' If 
it is a fact that in that part of our own galaxy called the 
milky-way there are many clusters of stars so distant 
that no telescope can resolve them, how can it be 
conceived that nebulae, removed beyond that zone by 

• Vidt Proctor's " Other Worids." 
A 2 
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an inconceivable gulf, can yet ykid thdr resolu) 
into stars, to the very same telescope and power whid 
the others resist." There is certainly much truth in 
this, and as regards the existence of aehalx (so called) 
Of clusters m/Jtirt the zobc cJ the milk>'-way there can 
be little doubt ; nevertheless it still remains to be 
proved that some of the irresolvabU nebulae are not 
outlying firmaments beyond that zone, and if so. iIk 
theory propounded by Sir John Herschel will still be 
unaRl-ctcd by it But what sj-stem of the universe can 
be proposed in exchange for it ? There are but two 
ideas that can be supposed upon the subject, and uader 
thc circumstances either must be a supposition, and^ 
neither may be the truth : viz., that infinite space is 
continuously studded over or furnislud with stars ; that 
it is an infinite but irregular shaped continent of stars, 
— not, like our pacific, an ocean with separate islands. 
Hence what we see of our milky-way and system of 
stars around us would be, on this principle, only a 
fragment that reaches on for ever through infinity. We 
certainly cannot sound the depths of the milky-way 
with any telescope, therefore no one can assert that this 
may not be the case. The other supposition is, that 
there is a definite termination somewhere to the star 
region to which we belong, and a dark infinity beyond 
them. But this last thought is not either probable or 
pleasant, and can never be proved. God is light, and in 
- Him is no darkness at all, — and it is much more 
probable, as wtll as agreeable to believe that in His 
universe there is no untenanted part. These, however, 
are questions too great to be answered by man, although 
full of interest. Nor is it after all of much importance 



WORLD OF STARS. 355 

in looking at the strange misty forms that peer with blue 
ghostly look through the bright stars among which they 
seem to be placed, whether, they are so distant from 
them as to form distinct islands of glory, altogether 
separate from our system^ or are themselves clusters and 
firmaments within the boundary of our supposed galaxy^ 
— ^bright spots themselves on the infinite continent of 
glory of which our system is only a part. It will be 
seen, however, that while the nebulae are thus indicators 
of the vast extent of the starry system around us, — 
sentinels and outposts^ — as well as sounding plumbs of 
the gulf above, their own constitution is not affected 
by their position ; they are still, each of them, clusters or 
firmaments of stars, or gaseous bodies, the latter possibly 
the material from which the Creator formed all alike, 
for they are to be found, as Sir W. Herschel showed, 
in different stages of maturity, — stars from one to 
hundreds mixed up with a nebulous mist that conveys 
the idea of a partially formed firmament 

The number of these nebulae or clusters are now 
computed at 2306, as in Sir John Herschel's catalogue of 
1833. When resolved by a powerful telescope, they are 
the most magnificent objects the eye of man ever beheld. 
To be a spectator of ten thousand suns congregated 
together, constituting a mcLSs of glory that is incon- 
ceivable, is a privilege for which man might well be 
thankful. But for the telescope this could not have been 
done ; but armed with it we are able, in some measure, to 
contemplate future glory. To see the nebulae with the 
naked eye, or a small weak telescope, is like " looking 
through a glass darkly ; " but with a moderately 
powerful instrument we can be admitted to the sight of 
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CHAPTER 7111. 

« 

"CONSIDERING THE HEAVENS." 
Psalm viii. 3. 

UR journey through the second heavens is now 
ended, and imperfect as the survey we have 
made of it has necessarily been, in our rapid 
flight amidst gigantic suns and systems, steering our 
way among rolling worlds and wheeling comets, and 
entering dazzling clusters of glory, — ^yet so far as we have 
gone we have obtained, if not a perfect picture yet, at 
least some idea of a portion of infinity which may serve 
as a probable specimen of what lies out far beyond our 
ken in the endless regfions of space. We have so far 
" considered the heavens " as to know something of its 
material nature and constitution; but there is another 
kind of "considering of the heavens" which we have 
not more than barely touched upon, — viz., the religious 
consideration ; and which, as it is the most important, so 
it is naturally and irresistibly associated with the former 
in all minds not depraved by the prevailing prejudices of 
scepticism, and false philosophy of the age, which would 
separate what God Himself has joined inseparably, viz., 
science and religion, and would maintain the absolute 
necessity of studying the former as though the latter 
did not exist and had no connection whatever with it. 
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. that each should be followed and studied separately ; 
and that the most important doctrines of religion, — 
such for instance as the creation, the antiquity and fall 
of man, or the deluge, or the great age of the antide- 
luvian patriarchs, — should never be permitted to move 
a stone of the philosophic building which science has 
erected upon these subjects. While doubtless there are 
many who think thus as regards the interference of 
religion with scientific dogmas, or so-called discoveries, 
yet, setting aside the impossibility of believing two 
opposites, which would be the consequence of such 
doctrine, the theologian who acknowledges the right 
of the scientific world to pursue their own course un- 
molested, may fairly complain that in the present day 
at least lu is not permitted to pursue his study un- 
disturbed, any more than he is permitted to explain, 
or even to attempt to reconcile his theology with the 
deductions of science. On the contrary, while many 
of the scientific world, so-called, refuse to listen to 
the testimony of the Bible, which they yet profess to 
believe to be the Word of God, in explanation of or 
in opposition to some of their discoveries or inter- 
pretations of nature, they themselves freely use those 
discoveries or supposed interpretations for the over- 
turning, on very insufficient grounds, of the most im- 
portant or most cherished doctrines and truths which 
the theologian rests upon : this is not what in England 
would be called " fair play." If men are to study science 
and Revelation apart, according to modern ideas, let 
them do so; but in that case, if Revelation is never to 
be used in opposition to or in conjunction with science, 
then let science, on the other hand, never be used in 
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Opposition to or in contradiction of the revealed Word 
of God. The truth is, however, so long as this principle 
of unholy separation in the study of these branches 
of human knowledge shall be continued, men will 
always be found to range on opposite sides, and the 
educated man of pure science will almost invariably be 
found in antagonism with the theological statements of 
Revelation, — not because they are really at issue, but 
because he may be unable to reconcile many of them if 
he has made science his study, not religion ; because he 
is ignorant of the latter, or at least superficially ac- 
quainted with it, while to the former he has given all 
liis faith and all the power of his intellect In trutJi, the 
doctrine of the necessity for a separate theology of the 
book of nature and Revelation will never produce any 
other than a divided result; through a narrow-minded 
bigotry on the one side, or an unreasonable animosity 
on the other. Yet the admission of the claims of both 
Revelation and science to be heard by the thinking 
mind of man, as two witnesses given by God to the same 
great truths, even though we may be unable to reconcile 
them, must be productive of good ; for if, on the one hand, 
science sheds its own light on the great facts of the 
material world, as interpreted by the wisdom and laivs 
of men, the Bible sheds its own and peculiar lustre on 
man's discoveries, and, at the same time (as the drag 
upon the wheel of the descending carriage) it checks the 
sometimes too presumptuous course of man's wisdom 
and reasoning, proving that in not a few cases the wisdom 
of man is but foolishness, and the foolishness of God the 
highest wisdom of man. (i Cor, i, 25.) 

But what is the impression which the religious con- 
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sideration of the .heavens leaves upon the mind ? The 
Psalmist describes such impression by his own experi- 
ence thus: When I consider the heavens, the work of 
Thy fingers^ the Moon and the stars which Thou hast 
createdy Lord, what is man that Thou. art mindful of 
him, or the son of man that thou takest knowledge of 
Him. There are two thoughts here expressed : a sense 
of the greatness and glory of creation and admiration of 
the Creator and His work, with a deep sense of his own 
insignificance; and there is the religious or moral im- 
pression left on the mind of any pious man, which is 
quite different from the mere material impression left by 
considering the phenomena of the Jieavens and the 
heavenly bodies, however wonderful and curious that 
may be. That indeed may be all explained and done 
with no more religious feeling, or moral sense, or 
reference to the Creator, than in doing a sum in 
arithmetic. Many astronomers, indeed, are no more 
than arithmeticians and calculators of what they see ; 
but the highest powers of calculation, such as are found 
in such men, have nothing whatever to do with the 
moral or religious sense * 



* Mr. Proctor seems to think (erroneously as I cooceive) that the re- 
ligious consideration of scientific subjects (such for instance as astronomy) 
necessarily involves the expression of the writer's individual religious 
opinion, and excuses himself for the non-introduction of the religious aspect 
of it, in his otherwise admirable essay upon ''Divine Control and Super- 
vision," upon this ground ; sulding, that no one could feel it to be a matter 
of importance what his own individual rdigiaus opinions were, and there- 
fore the religious view of such questions should be avoided in scientific 
discussions. In corroboration of which he refers to Bacon, as recommending 
silence upon the subject of religion, because " there can be no alternative 
between accepting the deductions of science without question, or putting 
ourselves on board the 'Ship of the Church,' and being directed by the 
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Awe and admiration would appear to be the prevailing 
sensation, at the power and grandeur of the spectacle 
of the infinite heavens, — and admiration at the wisdom 
and skill and order which is there discemable. Thus, 
amidst the lightning-like speed of millions upon millions 
of glowing suns not one has been ever discovered a hair's 
breadth out of its proper place ! Amidst the terrible 
swiftness of constant motion, not only is there no collision 
of sun with sun, or planet with planet, but to the eye of 
the beholder all is calm: no mistake or error can be 
detected ; no wandering of a single orb out of its 
sphere! The control is perfect, and, so far as we can see, 
collision is (humanly speaking) an impossibility. Swift 
and tremendous, too, as are the commotions (as we have 
seen) beneath the burning bosoms of each of the millions 
of stars that meet the eye, and which are really vast orbs 
of molten fiery metal, like our own sun, — yet to the eye 
of the spectator, removed as he is in every instance to 
a safe distance from it, all is calm, peaceful, quiet : per- 
fect beauty reigns! The heavens repose by day or 



down by some as two barks, I should prefer their being but different parts 
of the same <>m^ vessel ; yet, if two, they may §ail as amicably together, side by 
side, as two companion vessels belonging to the same master, built by the 
same builder, bound on the same voyage ; and exchange many a joyful 
hail, and many a word of inquiry, and greeting and sympathy, one with the 
other, to cheer and comfort the respective crews, as it were, without any 
such sacrifice as is demanded by the great Philosopher, as unnecessary I 
think as it x> untrue. The following is the passage referred to by Mr. 
Proctor, — "If we were disposed," says Bacon, "to survey the realm of 
sacred or inspired theology, we must quit the small vessel of human reason 
and put ourselves on board the ship of the Church, which alone possesses the 
Dtvine needle for shaping the course. Nor will the stars of Philosophy that 
have hitherto principally lent their light be of further service to us, and 
therefore it were not improper to he silent upon the subfect,^^ — Advancement of 
Learning, Book ix. 
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for no origin is assigned to them, nor reason why they 
should be laws or regulators of the universe, — but that 
they are there without an author, a law-maker, or giver : 
it is a universe of law. And that by many is deemed to 
be a sufficient explanation of all that we see in the 
heaven as well as the earth; and that these laws are 
invariable, unchangeable, as well as universal and infinite : 
but no author appears on the scene, — no first cause! 
These are the two great features of the worst form of 
godless materialism, or as it should be termed, atheism. 
There are, however, many modifications of these, which 
do not go so far; but holding an equally feeble, vague and 
absurd idea of an intelligent and presiding mind, that has 
made certain laws for the creating or sustaining of the 
universe; but having done so, has left the world to 
develope and take care of itself, — as a man would a 
chronometer, or the maker of a machine of perpetual 
motion (if such a piece of mechanism could be conceived 
as possible) might do ; when, having made it, he retired 
from it, and left it to work or take care of itself, never 
interfering or exercising further supervision over it 

Now against this and every other form of atheistic 
materialism, the very material heavens themselves, and 
every shining star there, protest ; and the more closely 
they are examined the more strongly do they affirm the 
distinct personality and individuality, as well as unity, of 
Jehovah their Creator; the more plainly they confirm 
the statement of David, the inspired Psalmist, that " the 
heavens declare the glory of God, and the firmament 
showeth His handiwork ;^^ the more clearly do they point 
to the great First Cause and continued and intelligent 
individual Governor of the universe, — ^who formed 
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tiie worlds, and sustains their existence, and regulates 
their movements. The unity apparent in the design 
perceptible in the heavens proclaims at once (what 
indeed it would be absurd to suppose otherwise) the 
distinct persoaa/i(}' of the Designer; while the/wt/eT-and 
ivisdom and order perceptible in the contrivance and 
carrying out of it proves that there is an ^W-powerful, 
all-wise, and itiielligent Being, the sole fountain and 
origin of all creation, and all intelligences, of all matUr 
and mind, — the Maker of all worlds ; as Paul describes 
Him when he says, "the invisible tkings of Hira [i.t„ 
His eternal power and godhead) are clearly seen, 
being understood (or interpreted, or apprehended) 1^ 
the things that are made." Here is a fair chain of argu- 
ment, — upwards from Ihiiigs that are made and clearly 
seen, to the Eternal Power and Godhead that made them, 
and would not otherwise be seen. St, Paul, therefore, 
justly says of those who would deny this argument, that 
they are "without excuse;" and so doubtless all-men 
are who shut their eyes to this great truth, — the keystone 
of all faith, — that God is a Person (not a power, or 
force, or influence), and that by this Person was made 
everything that was made, whether they be visible or 
Invisible, 

The mind armed with this truth surveys the heavens 
with very different feelings from him who seeing them 
sees only a beautiful and wonderful piece of mechanism. 
Thus in a recent work by one of the most accomplished 
and brilliant of our modern lights of science, — whose 
justly deserved fame is on every tongue, and whose 
original researches into the very depths of nature and 
the material world have gone beyond and exceeded all 
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his competitors in those branches of knowledge to which 
he has devoted himself, — he thus gives his view of the 
glory of the heavens ; or rather thus expounds the 
beautiful and familiar passage in the Psalms, with which 
we are all acquainted : " When I consider the heavens, 
the work of Thy fingers, the moon and the stars, which 
Thou hast ordained ; Lord, what is man, that Thou art 
mindful of him, and the Son of man, that Thou visitest 
him ? " (Ps. viii. 3, 4) 

" Transferring thought (says this writer) from our little sand- 
grain of an earth to the immeasurable heavens, whose countless 
worlds, with their freights of life probably, revolve unseen, the 
very suns which warm them being scarcely seen by us across 
abysmal space, — ^reflecting that beyond these sparks of solar 
fire, suns innumerable may lie whose light can never stir the 
optic nerve at all, — and bringing this conception face to face 
with the idea that the Builder and Sustainer of it all should 
contract Himself to a burning bush, or behave in other familiar 
ways ascribed to Him, it is easy to understand how astounding 
the incongruity must appear to the scientific mind. Under 
the pressure of the awe which this universe inspires, well may 
we exclaim, in David's spirit, if not in David's words, * When I 
consider the heavens, the work of Thy fingers, the moon and 
the stars, which thou hast ordained ; what is man, that Thou 
shouldest be mindful of him, or the Son of man, that Thou 
shaukUsi so regard him.* " * 

The interpretation or exposition of this remarkable 
passage, as thus given by Professor Tyndall, and adopted 
by him as a mode of expressing the feelings of awe 
excited by the spectacle of the universe as compared 
with our little world, is as different from the spirit as. 
It has been justly observed, it is from the words of 
David. The words of the Psalmist break forth in wonder 

♦ " Fragments of Science for Unscientific People," by J. TyndaU. (P. 147.) 
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ocean; and the moment we forsake the personality of 
Jehovah, as described to us in His Word, and in Christ 
Jesus, we are overwhelmed and bewildered. The at- 
tempt to determine what the Divine Creator can or 
cannot dOy — what He is or is not, — where He can be or 
cannot be (as in the instance of the burning bush *), — 
what He should or should not do (as in the instance cited 
by the Psalmist), is, as God Himself says, referring to 
Job and his friends, — but " darkening counsel by words 
without knowledge.*' On the other hand, the person- 
ality and individuality of God is a doctrine so distinctly 
and plainly taught, and so easily comprehended, that 
the merest child can reason up to what may be known 
by them respecting Him: the words Father, Saviour, 
suggesting to us quite as significantly His providential 
care, love, and mercy, as the word Creator does His 
power and wisdom. 

The distinct individual personality of the Creator then, 
— His personal presence in the universe which He has 
created, and His superintending providence over it, and 
His certain interference in it, — which as it has been truly 



* There is nothing more wonderful in God manifesting His presence in 
a burning bush (referred to by Professor Tyndall as being an astounding 
incongruity to a scientific mind) than there is in His manifesting His pre- 
sence in any of ten thousand ways He does in nature here, though without 
an audible voice, — ^unless the voice or nature through which He- speaks in 
the wind, the thunder, the ocean, the volcano, the earthquake. These 
indicate His/^nvr and agency in the voice of nature. Through man too, 
and His oigan of speech, and through the Man Christ Jesus, the imper- 
sonation of God, God speaks still more /uify and distinctly, and with an 
audible voice. But will it be said that because God speaks in and through 
the body of a man Re* therefore necessarily contracts Himsell to the 
dimensions of the human form ? It is such philosophy as this that ought, 
to be an incongruity to the scientific mind, and not the miracle of the 
burning bush. 

B2 
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said* b the doctrine of the Hebrew Btble, and that 
which Jesus Christ tat^bt in the sermon on the Mount, — 
presents the heavens and all the host to the toHsiderathn 
of the observer in a very different aspect from that wiucfa 
is falsely termed "philosophic religion," which presents 
but to the eye an infinity of glorious suns and worlds, and 
the perfect mechanism pertaining to them, but as a 
universe of matter without a creator, and laws without a 
law-maker, or at least "a pervading intelligence," witii- 
out a person or particular mind in which it is to reside, — 
as it has been truly said, is an agency without an agent, 
potency without power, sight without a seer, thought 
^vithout a thinker, life without that which lives, and 
beauty, and glory, and wisdom, and beneficence, without 
anything further to produce them.t On the other hand, 
what a wondrous spectacle is presented by the heavens 
to him who has made a personal acquaintance, so to 
speak, with his God : with Him, the Creator of all he sees, 
who sits behind yonder glittering canopy as behind a 
curtain, holding every sun and eveiy planet in His 
almighty grasp; the one Maker, Ruler, Guider, of all 
things and all men ; who moulds alike, and by the same 
hand, the tear drop in the eye of man, and the gigantic 
form of Jupiter amidst the worlds above : without whose 
will even a sparrow cannot fall, nor a hair of our head 
perish, nor a world go astray in space, nor a lily of the 
field blossom, nor a sun give out its rays; and who, 
while He tclleth the stars by name, bindeth up the 
broken hearts of His creatures. The thought that when 
we are beholding the heavens we there see the work 

• "Aids to Faith," p. 306. t "Aids V> Faith." 
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of this gracious Being, — ^the work of God's fingers, — 
of God, who when He would convey to us the know- 
ledge of Himself sends the impersonation of Himself 
in the Redeemer of man to visit our planet ; to 
visit it in the person of One who was, not only all 
that was powerful and wise, all that was lovely in 
character, all that was tender and merciful in feeling, 
but, above all. One that was human and humanizing; 
assuring us thereby of the certain Personality as well 
as the godhead of the Creator, and also that as man 
was made in His image, so from and through man we 
are to derive our ideas of God; that therefore what 
is called contemptuously, by the mere materialist, an- 
thropomorphism, is one of the grandest truths made 
known to man. That in truth and fact we are to regard 
God as a many — a perfect man ; as He was of whom 
it is said, though clothed in mortal flesh, — He was the 
express image of His Father, 

Thus viewed, every planet and every eluster of suns 
and planets, is considered as part of the same gracious 
and beneficent and intelligent agency which we are 
familiar with not only in all creation ; but in the redemp- 
tion of man. The same power, wisdom, love, mercy, and 
tenderness, which was exhibited in the person of Christ 
when He walked on earth may be fairly assumed to 
extend through infinity ; so that there is not a world 
formed by God that does not more or less partake of 
His bounties, and rejoice in His benevolence, as surely 
as it exists by His power and wisdom. But what an 
idea the spectacle of the heavens conve}^ to the mind 
of the Christian of the dominions of the Almighty! 
Give a family of worlds to every star we see, and to 
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the members of every cluster in the firmament, each 
revolving in their own orbits and performing their 
appointed tasks: people all these worlds with intel- 
ligent creatures, — clothe them with every glory and 
beauty of our own planetary habitation, — what a scene 
of grandeur is presented to the mind ! What a God is ours, 
who rules over all these starry hosts and kingdoms and 
worlds, — which hang upon His smile, and depend upon 
His power, and look up to His goodness for existence 
and happiness] How many mansions in his Father's 
house may not the Christian astronomer thus number 
as he looks up at tlie calm repose of glory above him. 
Iloiv irresistibly the thoughts are led and the im- 
agination wings its way to that Saviour who has as- 
cended on high to prepare a place for His beloved 
people, who reigns high above the stars, in some glorious 
dwelling-place from which He will again return to 
bring His redeemed with Him. 

Whither shall they accompany Him ? To which of 
those celestial star-cities that gem the heavens shall they 
be introduced .' Bright as a starry night appears to us 
here on earth, it will be naught to the splendour of the 
scene which we shall behold in those regions which 
the telescope can only faintly picture to us here, — those 
regions where no night exists. Bright as our own 
morning star appears, we shall see a brighter one there, 
while once more all the morning stars shall sing t<^ether, 
and the sons of God who beheld our planet burst into 
life and beanty, shall break forth into singing, and the 
Second Heaven shall rejoice. 
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JUPITER. 



Mr. Proctor makes light of the argument for the habitability 
of Jupiter and the other outlying moon-furnished planets, 
from arguments derived from the proportional supply of 
moons and moonlight, distributed to them according to their 
distance from the Sun, indicating thereby a deliberate design 
to compensate them for the comparatively feeble sun-light they 
are apportioned by reason of their distance. In the case of 
Jupiter and Saturn, at least, compared with the earth, this 
seems very apparent. While the earth has but one moon, 
Jupiter has four, and Saturn eight ; the full number of moons 
apportioned to the planets Uranus and Neptune cannot be 
determined at present ; but this is sufficient for the purpose. 
3ir W. Herschel and other astronomers saw in this arrangement 
^naturally I think) a wise provision for compensating light, as 
well as the other purposes which moons subserve, such as the 
regulation of the tides. 

There was something like contrivance here^ — and this we love 
to see: the hand of God doing what the hand of man, had he 
the power, would do too, and the mind of man suggest I do 
not think the force of this argument for design and contrivance 
can ever be got rid of on the plea of our ignorance, as sug- 
gested by Mr. Proctor; nor do I think the circumstances that 
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arc mentioned by him invalidate it, — shake it in the least Mr. 
Proctor states that the aigumenl is invalid because, in point of 
fact, the light of these planetary moons of Jupiter are not 
compmsaling, not nearly as bright as our ovra Moon, — first, from 
their great distance from the Sun, which would reduce their 
combined light to less than the light of a\a:/ull Afoon by the 
izSth part; secondly, that there "never can be (as some have 
imagined) four full moons visible together in Jupiter's sky. 
They are so situated, in fact, that three of them must be 
eclipsed for at least two hours out of the five, and the shortness 
of their night, and the rapidity of their motion, leaves but s. 
small modici^m of light; while the fourth satellite, though not 
as often eclipsed, yet is frequently so. So feeble, too, is the 
small light they receive firom the Sun, that supposing their 
reflective power equal to our Moon, the whole four combined 
could not send to the surface of Jupiter more than one-sixteenth 
part of the light we receive from our full Moon. It is in vain, 
therefore, to speak, as some do, of the splendour with which 
the satellites of Jupiter illuminate his skies ; and those writers 
are mistaken who allege the great distance of Jupiter from 
the Sun is compensated by the number of his moons and the 
quantity of light they reflect towards him. So far from this 
being the case, under the most favourable circumstances, they 
can supply during the night of Jupiter but about onetweniieth part 
of the light with which the full Moon illumines our □octumal 
skies ; and the poetical description which imaginative writers 
have indulged in respecting the splendour of the scene pre- 
sented by these satellites will not bear the day-light of 
numerical estimation. 

"That the satellite system of Jupiter subserves important 
functions, and affords in reality, like all the works of the 
Creator, the amplest evidence of design, need not be ques- 
tioned ; but that we have been able to underetand the special 
purpose for which they have been created, — in fine to see 
as the Creator does, that they are good, — may be assuredly 
denied." 

I regret to be obliged to demur to the views of this able and 
accomplished writer, as here expressed, in some particulars. 
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And first, taking Mr. Proctor's own acknowledgment that the 
satellite system subserves important fiinctions and affords in 
reality, like all the works of the Creator, the amplest evidence 
of design, why should this first most obvious most striking and 
evident proof of design (i.^, the ftimishing a world with light, 
whatever be die quantity or quality or arrangement for dis- 
tributing or apportioning it) be excepted f Poetic exaggerations 
are one thing, but facts are another ; and surely Mr. Proctor 
will not deny the fact that one of the purposes these moons 
subserve is to give i^ht^ of some sort^ to their primary y — just as 
our Moon does to us, — ^if not they might as well be dark 
globes, without any reflective power. Surely this lies on the 
very sur&ce of their functions, if they have any ; and a glance at 
them brings the instinctive conviction of it to the mmd. The 
other purposes they subserve, and the functions they perform, 
although reasonably conjectured by comparison with our Moon, 
are hidden fipom our sight, and require the analogies of science 
to prove them ; but '^ seeing is believing^ and one might as well 
doubt the intention of lamps in a street, or the purpose implied 
in a room lighted with four or eight candles in a chandelier, as 
doubt the main purpose intended in the moons of Jupiter or 
Saturn, which amounts to intuitive certainQr. As to the light 
they give, in quantity or quality or continuance, that is another 
question; but even here I may suggest the possibility that 
science is not unerring in its conclusions: Le.^ in the appli- 
cation of general laws to particular cases. For instance, the 
moons of Jupiter, sajrs Mr. Proctor, ^' shining with a light re- 
flected firom our Sun, be it remembered, can only shine with a 
lig^t some twenty times less than that of our fUll Moon (i>., 
provided their reflective powers are only equal to that of 
our Moon) ; " but let me ask, who is to answer to us that their 
reflective powers are only equal to our satellite's ? There is, as 
it appears to me, not a particle of reliable evidence to prove it 
to demonstration ; nor is there any reason for not thinking that 
the same wisdom that assigned to them the purpose for whieh 
they were placed where th^ are would not fit them and adapt 
them perfectly to fulfil that purpose ; nay, setting aside the 
supposition and argument I have already advanced respecting 




3/6 THE SECOND HEAVEN. 

llieir primary, — vii, the possibility of the adaptation of the 
eyes of the inhabitants to the dimmer light in Jupiter, by larger 
pupils, rather than the adaptation of light to the eyes, which 
argument be it retnerabered applies as well to the reflected 
light of the satellites of Jupiter as to the direct solar light 
received by him, — yet it is an argument that seems scarcely 
necessary when we look at either Jupiter or his satellites, all 
of which appear equally and absolutely brilliant : the satellites 
(which Mr, Proctor, at least, will not say are minor suns) 
shining with apjiarently quite as much lustre as their primary ; 
a lustre indeed, which, considering their minute dimensions 
and the enormous distance they are from us (500 millions of 
miles), is wonderful. If, then, they appear like brilliant 
diamonds to us, how can we suppose they ate but pale weak 
moons, giving but one-twentieth part of our Moon's light to 
their primary? This would be carrying out the deductions of 
science to a conclusion respecting distant bodies, of which we 
can know but little, without leaving room for any exceptional 
circumstances. I confess I see great beauty and interest in 
the argument for design ; in the arrangement first, I believe, 
assumed by Sir W, Herschel, — that the Creator has lighted His 
worlds with a proportional and compensative view to their 
locahty; lighted them as a man would light a large room, with 
more lamps or candles than a small one,— as he would light a 
darkly situated room or house, with more windows than in a 
light position, — or as a railway train would be provisionally 
lighted with lamps that had to pass through a dark tunnel at 
certain periods ; the compensating principle being above all 
others that which is most visible and striking in all departments 
of creation, — in the animate as well as the inanimate world, in 
the wonders of nature around us as well as in the mechanism 
and structure of our own bodies. And looking to the analogy 
of design in nature and art, in God and man, I confess myself 
to be among the number of those who, notwithstanding 
ingenious arguments to the contrary, question the power of any 
numerical or arithmetical calculation to overthrow the evidence 
for the compensating arrangement of lighting the planetary 
worlds, without stronger proof 
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It is nothing to say (as Mr. Proctor does) that God has not 
let us into His designs, and that therefore we are not entitled 
to argue, or draw conclusions, from what we see in the 
apparent arrangement of those distant worlds, or seeming 
analogies with our own. Proofs of contrivances from design 
can only be inferred from what we see, and it seems to me to 
be perfectly legitimate to argue from what we see up to the 
probable design, without any presumption on our part, more 
especially when we have the analogy of our own case to bear 
us out It might, with equal truth, be asserted that it was pre- 
sumptuous to infer that there were any other planets beside our 
own, as to infer the nature and use of these moons from what 
we see of them. In truth, I look upon the light-giving powers of 
the satellites of Jupiter, however it be contrived, as quite 
sufficient for the purpose for which they were intended : viz., 
to shed a sufficiency of light over the scenes they were 
intended to illuminate. An examination of the different mag< 
nitudes, distances and movements of these bodies, will perhaps 
assist in giving an idea how far such a view is reasonably 
confirmed. 

The first satellite, or that nearest to Jupiter (named " lo ") 
has a real diameter of 2,440 miles, and accordingly has 
an apparent diameter to us about the size of our Moon* 
Its distance from its primaiy is something more than the 
distance of our Moon from the earth, being 278,000 miles. 
The time of its revolution, as with all these Jovian satellites, 
is much more rapid than ours, lo performing her revolution 
in forty-two hours, or less than two da3rs. This moon is 
always eclipsed when fiill : i>., at the expiration of this short 
period. 

The second satellite (Europa) has (according to Guillemin) 
a diameter of only 2,190 miles, and is the smallest of the four, 
its distance being 443,000 miles. Its apparent diameter will 
be not more than about half the size of our Moon ; its period of 



* The dbtanoe of the Moon from the earth is 240,000 miles. 
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revolution being something longei than the first, or three days, 
thirteen hours, fourteen minutes. 

The third satellite (Ganymede) has a diameter of 3,579 
miles, and is the largest of the four, approaching to within 500 
miles of the magnitude of Mars, and exceeding in volume the 
planet Mercury by two-thirds. Its greater distance, however, 
from its planet (707,000 milefi) will reduce its apparent 
magnitude to about the same as the second satellite : viz., 
half the lise of our Moon. Its period of revolution is seven 
days, three hours, forty-seven tninuUs. These thra satellites 
revolve round Jupiter in planes but little inclined to the 
planet's orbit, so that at each revolution they enter and pass 
through his conical shadow, causing to themselves as eclipse 
of the Sun and to Jupiter an eclipse of his satellites. From 
the earth we can distinctly see their disappearance, or immer- 
sion as it is termed, in his shadow ; also their reappearance, or 
emersion. 

The fourth satellite (Calisto) has a diameter of 3,062 miles, 
and being situated at a distance of 1,143,000 miles its 
apparent diameter will only be about one fourth of that of 
our Moon. 



379 



DIAGRAM OF JUPITER'S SATELUTES. 

The a/fparait magnitudes of the (bur moons, as they would 
appear to the inhabitants of Jupiter are as follows. They 
would » 
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Its period (sixteen days, sixteen hours, thirty-two minutes) ti 
the longest of the four, but still little more ^n half of «tir 
Moon's. The rapidity of its motioo, therefore, as well as of all 
this system of raoons, fonns a strange feature in the Jovian 
sky. They pass so rapidly in their courses that their motion 
must be quite perceptible to the naked eye, going through all 
their phases as our own Moon does, only in an incomparably 
shorter time; the nearest satellite (lo), for instance, accom- 
plishing each quarter in a tingle day, its short Jovian month 
being ei^ual to but four days of ten hours. The first day from 
a thin crescent lo a half moon; the second from a half moon 
to a full moon ; the third from the full moon to the last 
quarter: and in the fourth returns lo conjunction with the Sun. 
Thus the motion of this moon wilt be as if our own Moon moved 
over a space equal to her own apparent diameter in less than 
four minutes ; this would be a kind of rushing through the skv 
that would be very striking. In like manner the second 
satelHte would move over the firmament apparently with a 
rapidity the same as if we beheld our Moon moving around a 
space equal to nine times its diameter per hour, or once its own 
diameter in seven minutes. 

The movements and changes of the other three are not so 
rapid, but still all move more swiftly than our own attendant, 
accomplishing their months of four, eight, seventeen, and forty 
Jovian days respedively. 
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CHAPTER I. 

THE ASTRONOMICAL EVIDENCE. 

" Caught up to the third heaTen.''--a Co*. xiL 3. 

HERE are questions of deep interest connected with 
the thought of the relation which our planet, which 
is our present home, bears to that brighter and 
more perfect dwelling-place to which all Christians look 
as their final rest, termed popularly as well as scrip- 
turally— heaven. Assuming the fact that there is such 
a place or locality as heaven, adapted for material 
beings, and therefore necessarily material itself, the 
question recurs again and again to the thoughtful mind 
— ^What is it ? and Where is it ? Our Lord, as the Scrip- 
ture tells us, and as we repeat in our Christian creeds, 
has "ascended into heaven," not as a Spirit (which, as He 
himself declares, "hath not flesh and bones" as He had), 
but as a Man with a body, thoi^h not in every particular 
the same as ours, yet in many points identical, and 
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than the Scriptures afford ; and though its testimony is 
indirect and necessarily imperfect, yet it is of con- 
siderable value and interest as far as it goes, serving to 
impart a reality to the statements of Scripture, and thus 
assist in confirming its truth. 

That there is, then, a physical or material connection 
between our planet and other worlds, though so distant 
as to be out of our sight altogether, is the first inductive 
step in the testimony which astronomy affords and 
suggests as to the inferential existence of a material 
heaven. 

Astronomically viewed, we perceive at once the earth 
is no solitary island-world, no strange sail in the great 
sea of space, no mere isolated globe. Belonging herself 
to the sun, she is only one out of a number of a family 
resembling herself, that are warmed by the same vast 
hearth-fire, and, circulating round him, arc likewise 
carried forward with him in his more gigantic, and as 
yet unmeasured, orbit. 

But, our solar system, as it is termed, with its family 
of worlds, occupying as it does a circle of at least six 
thousand millions of miles in diameter, dwindles to a 
mere point in the universe of starry space ; and, amidst 
the millions of bright suns, and clusters of suns, with 
their attendant worlds, that encompass and surround us 
here, we find ourselves to be but a microscopic unit, 
small as a grain of sand in the archipelago of similar 
bodies that belong to our own astral system, or nebula, 
as it is termed, bounded as it is thought by the Milky 
Way. 

Vast, then, and inconceivable as are the distances 
from us, as from each other, of these innumerable suns 

c 2 
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and systems that burn and roll around us here, and 
without leaving the boundarj- of our own star system, 
we can at once perceive the physical relation which our 
planet bears to every other member of the same system, 
about the centre of which, or nearly so, our sun has been 
placed by astronomers as its normal position. 

Thus viewed, it may be affirmed, everything connected 
with our globe bears an astronomical relation to others 
undLT analc^ous conditions: its size, its place, its path 
in the heavens, its relative distance from its own primary 
or sun, as well as from other suns or planets, — its rate of 
travelling, as also other circumstances connected with the 
wondrous arrangements relating to it, — its diurnal cw ^ 
daily, as well as its orbital or annual, motion,— ever>'- 
thing has been determined, designed, and adjusted with 
a view to others, and accordingly with a precision so 
admirable, and so plainly perceptible, that we know 
were any one of the conditions under which the earth, 
or any other planet or sun, exist*), now absent or altered, 
chaos and confusion would ensue instead of the order 
and beauty maintained in the system, and catastrophes 
the most tremendous to contemplate would involve the 
universe of stars to which we belong in utter ruin. 

But not only does astronomy thus inform us of our 
relative physical connection with the more immediate 
members of our .solar system as a unit belonging to it, 
and even to the more distant suns that we see sparkling 
around us, and which are within reach of human sight, 
either unassisted or through the medium of the telescope ; 
but also permits us to infer the mysterious connection of 
our world with a far more distant part of the universe, 
quite out of our sight in fact, and beyond even the reach 
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of the telescope. This great fact has been thus brought 
to light It has been ascertained beyond question that 
the sun, as we have already remarked, is moving onwards 
in a supposed arc or orbit of vast dimensions, cariying 
necessarily also his satellite worlds with him on his 
journey ; and the problem has been started for astro- 
nomical investigation, Whereabouts does the centre of 
this great circle lie.? — />. in what direction are we to 
look for it ? Given the arc or segment of a circle, and 
provided we have likewise its plane, a simple calculation 
will tell us where to look for the centre ? As, however, 
little more than the direction towards which our sun or 
solar system is travelling can be approximated to, and 
the angle of motion or the curvature of the line in which 
it is travelling can be as yet little more than suggested 
(the orbit being so vast as to appear to us almost a 
straight line), while the plane of the supposed orbit is 
even still more difficult to ascertain, but little that is 
positive can as yet be affirmed about it. And the 
proposition of finding the exact direction in which to 
look for the centre of the sun's vast orbit is no easy task, 
and can scarcely be considered as yet fully accomplished. 
Different positions in the heavens have, however, been 
assigned 'for it, and pointed out by different astronomers 
as the probable position of the central sun or mass of 
matter round which our great orb and his companion 
worlds are circulating. Among the eminent astronomers 
who have undertaken the difficult problem, Maedler 
peiiiaps stands the first He entered upon this calcu- 
lation some fifteen years ago, with indefatigable energy 
and industry, and at length boldly pointed to the star 
Alcyone (the principal of the group of the Pleiades in 
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the constellation Taurus), as the probable actual central 
mass round which he moved. Mredler's theory, however, 
notwithstanding the credit which justly attaches to him 
for the magnificent conception implied in it. as well as 
the incalculable labour attending such a work, has not 
been altogether confirmed by other astronomers, some 
of whom assign a somewhat different direction of move- 
nient and plane, and consequently different direction 
wherein to look for the centre. But here it must be 
remembered that, after all, little more than the mere 
direction of the central mass could, with the imperfect 
data possessed, be pointed out. The vast lengtii of 
radius or distance which lay between the sun and its 
centre could never be approximated without far more 
perfect data than we possess, or arc likely ever to 
possess. The fixing, therefore, by Ms:dler, on one par- 
ticular star as that distant central point or mass, has 
not been confirmed, notwithstanding other testimony 
seemingly corroborative of this theory which he has 
adduced from the "proper motion " of the other stars in 
the group to which Alcyone belongs. There is no limit, 
indeed, to what might be the length of that invisible 
radius or chord of gravity which binds our primary and 
liis family of worlds to the distant centre round which 
ho is travelling. Supposing the direction of that centre 
to be as Maidler has described, and to lie towards 
Alcyone; yet Alcyone, distant as it is from our sun, 
might be but the first step or round in the celestial 
htdder, — the first inch in the celestial mileage, — the first 
huge mile in the celestial millions or billions of such 
measurements, by which infinite space is portioned; 
while inconceivably beyond all may still lie the outskirts 
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or suburbs of the central mass of glory of the celestial 
city or world to which we are bound fast. What the 
power of gravity may be, or how far it may extend its 
influence in space, is only to be limited by its size and 
density ; and measuring it according to the Newtonian 
law, and having infinity to deal with, there is no limit 
that we can assign to its distance any more than to its 
magnitude. If the magnitude and density of the body 
be sufficient, enough power of gravity may be put forth 
to hold not our solar system only in its grasp, but in- 
numerable suns and systems. One thing is certain, — the 
magnitude of the centre which, while out of the sight of 
the human eye, even when armed with the most powerful 
telescope, still continues to hold our own sun and his 
family of worlds fast by its invisible chain, must be 
something vast, and inconceivable by us. 

Thus then, though the precise direction and the 
distance of our sun from his Invisible centre is still 
unknown, there is little doubt of the existence of such a 
centre. This granted, then the physical connection of 
the earth is established by the same argument that 
connects the planet with its primary : whatever distant 
point the sun may be attached to, the earth is likewise 
attached to that point; just as our satellite, the Moon, is 
doubly connected with the earth and Sun, so are we 
with the sun and the central mass to which he belongs. 

One thing, then, appears evident here, which as- 
tronomy unfolds to us. We are not as a severed link in 
the great world of creation, we are not a mere isolated 
globe of matter floating, as a ship and her crew, hope- 
lessly and helplessly in a boundless sea of space uncon- 
nected with other lands. We belong to, and are actually 
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attached, as by an iron chain, to some other world in a 
distant part of the universe, far beyond our own Sun, 
and which unglorified mortal eye has not yet seen ; but 

thi.- chain is tliere nevertheless, as well as the country it 
belongs to, and the existence of both are as much a 
matter of fact as the existence of America and the 
Atlantic cable, though both are alike invisible to us here. 
That wondrous wire connects the Old and the New 
World so as to enable the inhabitants of earth, though 
invisible to each other, to converse in words of lightning. 
The Newtonian chain of gravity in like manner connects 
the heavenly with the earthly: how far, notwithstanding 
the vast distance, a conversation and intercourse is 
possible to be cal-ried on between the two countries, 
past experience has shown ; how far, and in 'what 
manner it may be, and is still maintained, and how long 
it shall continue, are questions for further consideration. 
In the meantime sometlfing has been done by astronomy, 
if it has only suggested the magnificent and cheering 
thought, that we are not only connected relatively with 
the millions of suns and systems that we behold around 
us, but positively and physically with some vast centre 
out of sight, and to which all worlds and systems alike 
belong and render homage. What, if this should be the 
heaven of heavens, the very throne and habitation of 
God, the highest and best of all worlds, the present 
abode of the Man Chri.st Jesus ; and round which, 
turning as on a mighty pivot, the universe of creation 
and its gigantic frame-work rolls its starry face succes- 
sively towards its Creator! Is there anything irrational 
in such a supposition ? On the contrary, are there not 
many reasons derived from other sources for thinking it 
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in the highest degree probable ? It must be allowed, 
however, whatever may be thought of it, that astronomy, 
without positively asserting it, suggests here a grand and 
sublime idea. But here science bids us farewell : having 
conducted us thus in imagination, as it were, to the very 
portals of the unknown regions — the celestial city above, 
— she modestly retires ; leaving us, however, not in the 
dark, but in the hands and under the guidance of 
another and "more sure and powerful" witness, — and 
tliat is, the inspired volume of the Scriptures. Tliat 
assures us not only of the reality and certainty of the 
existence of such a place as heaven, though it tells not 
its celestial longitude or latitude, but of the actual 
physical^ morale atid intelligent conttection between the 
two worlds — heaven and earth; established, not by 
gravity, but by actual intercourse of the inhabitants, — 
by the communication which has subsisted between the 
two worlds, through the medium of intelligent Beings 
(who have visited us) of a race far superior to man, and 
who have passed and repassed from one world to the 
other, crossing the vast gulf of space that lies between 
with far more ease than we can now, with all the aids of 
science we possess, pass from one country or city on our 
own globe to another, — their flight resembling, indeed, 
in its speed more the flashing of the electric spark along 
the wire, that now sounds and spans the solitary depths 
of our Atlantic, than any mortal flight, but thus estab- 
lishing beyond all question the intimate relation of this 
terrestrial ball and kingdom of earth with another and a 
grander and a brighter world and kingdom. But here 
we pass from the testimony of science to the domain of 
ancient and inspired history. 




CHAPTER II. 



SCRIPTURAL EVIDENCE. 



"Alexander, dead U nee, but Ures above the staxs." — Itucri/tiam 9m a Ckrislian 
Martyr's tomb in tM* catacouU^ of Rome, a.d. 168. 

** Far aboTe all heavens." — Ephes. iv. to. 



TI^^T'E will now inquire. What is the testimony which 
T » the Scriptures afford to this deeply interesting 
question? The proofs contained in the Bible 
are (as I take it) neither few nor slight, to the gjeat fact 
suggested by science ; so much so, indeed, that, valuable 
as the testimony of astronomy is as a confirmation of. 
or contribution to, inspired truth, yet, had the knowledge 
we have obtained of the universe done nothing in that 
direction, the great doctrine of heaven as a place or 
locality in the heavens would remain the same. Stereo- 
typed as it is in the Book that records it, it has been 
equally stereotyped on the mind of every person that 
has read that book and believed in it It could not 
indeed be discredited without discrediting the entire 
volume that reveals it, in which it is the central picture, 
next to Christ Himself; the great object towards which 
all our hopes and fears are directed ; our final home, the 
reality of which is indelibly imprinted on our mind from 
our earliest years, as being also the home of God and 
the holy angels, and the "spirits of the just made 
perfect." 
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At a parent's knee we have been taught to look 
upward to the deep blue above as indicating the direc- 
tion of the place where God lives ; and unless the canker 
of infidelity has crept in to mar the lovely vision, it has 
remained on our mind to the last, as one of those bright 
cheering thoughts that lessen the cares, and banish 
(when we think of it) much of the gloom of approaching 
death, and the sorrows and anxieties of human life. 
But where has the idea been derived but from the 
inspired volume alone ; for science could never assure us 
of it? To //. therefore, we may look as containing, 
though not all that we desire to know, yet something 
more definite and certain than astronomy can afibrd us, 
and which, with the aid that is afforded by that noble 
science, so far as it goes, all but demonstrates the great 
truth, that there is a central heaven, the special residence 
of the Most High, where His glory is manifested, which 
is the home of many a bright angel and archangel, and 
from which man, when made like unto the angels 
(ttra77€Xo9), if not equal to them, shall not be excluded. 
The evidence of Scripture on this subject is confined to 
a few points, but not the less clear on that account. 
First, there is the direct testimony to the existence of 
heaven, with a general and chiefly figurative description 
of its glory and its inhabitants. Second, the indirect 
testinwny furnished by the actual intercourse that has 
subsisted between some of the inhabitants of heaven 
with the inhabitants of the earth, together with the deep 
sympathy which we are informed exists among those 
inhabitants of heaven for the human race on earth ; 
crowned by the actual ascension from earth to heaven 
in the body by two of our race, and finally that of our 
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Lord Himself, not to speak of the subsequent expe. 
rience of St Paul of the same glorious place, entitled 
by him "the third heaven" and "paradise" (2 Cor. xii, 
I — 4). With respect to the first part of this scriptural 
evidence, it may be premised that the names which are 
assigned to it in Scripture are in themselves significant, 
so as to indicate, to a certain extent, what is to be 
expected. Thus, in the earliest record of it, which is to 
be found in 2 Chron, ii. 6, and vi. 18, it is termed "the 
heaven of heavens : " ie.^ the heaven above or among the 
heavens,~meaning by the latter the starry heavens ; the 
word heaven itself indicating "a lifting up," from the 
Saxon " heave," In the same inspired prayer of Solomon 
it is called also the dwelling-place of God : " Hear Thou 
from heaven Thy dwelling-place" (3 Chron, vi. 21,) So, 
also, David terms it, in Psalm cxxiii,, "Oh Thou that 
dwellest in the heavens." 

Thus, in this and many other similar expressions, the 
idea that there is somewhere in the universe a place 
where God (as it were) resides, or where His presence 
and glory are specially manifested in the presence of 
the holy company that are admitted to dwell there, is 
plainly conveyed. To such a place, doubtless, Paul was 
caught up or conducted, either in the body or out of the 
body, to the "third heaven" or "paradise," — by both 
which names he describes it, being synonymous with 
the " heaven of heavens." There he says he heard " un- 
speakable words," which it is not lawful for man to 
utter; i.£. the language of heaven spoken by its inhab- 
itants ; a language either that could not be spoken by 
man, or should not be revealed by him. 

That there is such a place is plainly signified also in 
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Luke i. 19, where the angel Gabriel, announcing his 
message to Zacharias, says, ** I am Gabriel, that stand 
in the presence of God ; and am sent to speak unto 
thee." So the Evangelist relates in the same chapter, 
the same angel Gabriel was "sent from God" to the 
Virgin Mary. It is thus plainly implied and taught 
that there is a place in the heavens where God is 
present in a different sense from that in which He is 
said to be omnipresent : in other words, in heaven He is 
personally present ; and to and fro from that place 
angels have passed and repassed to earth and back, 
when sent by God as His messengers to do His 
pleasure. To that same place it is declared by Luke 
our Lord Himself ascended (Luke xxiv. 51) : "While 
He blessed, He was parted from them, and carried up 
to heaven ; ". an event described or prophesied previously 
by Himself to Mary, in words that declare it distinctly 
as the residence of His Father, as in John xx. 17: 
"Touch me not, for I am not yet ascended to my 
Father ; but go and tell my brethren, I ascend unto my 
Father and your Father,- to my God and your God." 

Here His ascension is described in one place as to 
heaven, in the other to His Father; therefore to one and 
the same place, to His Father who He states in the 
Lord's Prayer is in heaven. 

Its vast distance from the earth is also implied by 
Paul in Eph. iv. 10 : " He that descended is the same 
also that ascended up far above all heavens," meaning 
probably above the first or aerial heavens, or possibly 
the starry heaven visible to us. Also in Heb. viii. : 
" We have such an High Priest, who is set on the right 
hand of the throne of the Majesty in the heavens." 
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And there He sits, as King of king^, and as our 
Advocate and Mediator ; " for Christ is not entered into 
the holy places made with hands, which are the figures 
of the true " (then there is a true heaven of which the 
holiest of holies was to us but the figure) ; ** but into 
heaven itself, now to appear in the presence of God for 
us/' (Heb. ix. 24.) Here it will be remarked, the 
presence of God is again associated with heaven : it 
is plainly His dwelling-place. Again, John xiv. 2, 3 : 
" In my Father's house," says Jesus, " are many man- 
sions : if it were not so, I would have told you. I 
go to prepare a place for you. And if I go and prepare 
a place for you, I will come again, and receive you unto 
myself; that where I am, there ye may be also." 

There are many points of deep interest in this short 
but important passage that deserve notice, (i) His 
Father has a house (/>., a dwelling-place). (2) There 
are many mansions in it {i,e., abiding-places; — rooms, 
apartments, as it were, to the palace where God dwells}. 
(3) This is a certainty, as true as Christianity : " If it 
were not so," says Jesus, " I would have told you." (4) 
It is a distant locality to which Christ must go, and from 
which He will return (a far country as He describes in it 
the parable),* further, it is a place, — not a mere state or 
condition, (5) It is a prepared place : i,e. prepared, and 
suited for, and made ready now for the people of God. 
(6) It is the place where Christ Himself will be and is: 
" I will take you to myself, that where I am there shall 
ye be also." The expression, " I am," here, does not 
indicate, as some have said, the place where He then 



• Matt. xxi. 33. 
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was — the earth ; but where He should be, wherever that 
was. 

Thus the direct evidence of a place in the heavens^ 
whither Christ went, where He ascended, where God 
dwells and is manifested specially in the person of 
Jesus Christ the second person of the Trinity, where 
also the redeemed people of God (once on earth) are, 
and the holy angels dwell and pay their homage to the 
King of kings, is plainly declared by the direct evidence 
aiot only of the passages of Scripture now quoted, but 
by many others, which are but a repetition of the same 
thing.* 

But let us see if there is any glimpse given us of the 
same great fact by a representation of the scene itself, 
unfolding the Very courts of heaven to our gaze, and 
conveying to our mind irresistably the impression that 
after all what the Prophets saw were not mere figures 
of the imagination, but pictures or representations of 
reality^ — that is, of real heavenly things. When we 
come to think of it, indeed, it would seem the forms of 
Kingly Governments on earth are much more likely to 
be derived from the heavenly pattern, than the Iteavenly 
(as seen in prophetic visions) from the earthly y — as most 
commentators make them to be ; it is far more probable 
that our forms of Kingly Governments and Courts are 
but miniature representations of the Government and 
Royalty and Administration exercised in the Courts 
above, where the King of kings reigns supreme ; that in 
fact the very idea of kingly government was communi- 



• 2 Chron. xviii. 18—22 ; Job i. 6, 7 ; Zech. iil I — 4 ; Daa vii. 9, 10, 
13 ; Isa. vi. i ; Ezek. i. I, 24—28. 
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cated originally from God to man, and that as man him- 
self is made in God's image, so the petty kingdoms of 
earth, notwithstanding their imperfection, are really 
founded on the divine model; and what was called "the 
divine right of Kings," — without being carried to the 
superstitious extreme that it formerly was, — is in fact, so 
far as the form of it goes, at least a Divine ordinance ; 
indeed there is no question that this is the testimony of 
Scripture. "By Me," says God, "kings reign and princes 
dt;cri;c justice" (Prov, viii. l6) ; and the powers that be, 
says Paul, are ordained of God ; while David and the 
other Kings of Israel and Judah were termed "the Lord's 
anointed." It is not, therefore, unreasonable to think 
that the visions of scenc-^ in heaven, — where God is 
represented, as it were, as holding His court for the 
administration of celestial matters, or terrestrial, — had 
more significance in them than we are in the habit of 
giving them, and should not be explained away as mere 
visionary illustrations of spiritual things, ot figures of 
God's government illustrated by our own forms of 
government in condescension to our limited faculties, 
— but rather similitudes, or resemblances, or patterns of 
the reality, or what is actually occurring, or has occurred, 
in heaven. 

Thus viewed, the representations which were revealed 
to the Prophets, or are described elsewhere in the 
Inspired Word, should many of them at least be taken 
for a general description or picture of reality. To give 
an example, there is a remarkable vision revealed to 
Micaiah (2 Chron. xviii. 19), in which the cause and 
effect perceptible in the death of Ahab in battle, and 
defeat of the allied armies of Judah and Israel, are 
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revealed in the clearest manner, as originating in a 
solemn Council held above the clouds of heaven. The 
preface in which this vision is announced is in itself 
significant, and stamps what follows as undeniable 
truth and a real occurrence in heaven. '' Hear the word 
of the Lordl' exclaims Micaiah. What follows, then, it 
is plain is the word of the Lord, and not of man, from 
first to last. The Prophet then proceeds : " I saw the 
Lord sitting on His throne, and all the host of heaven 
standing on His right hand and on His left And the 
Lord said, Who shall entice Ahab King of Israel, that he 
may go up and fall at Ramoth-gilead ? And one spake 
after this manner, and another after that manner. Then 
there came out a Spirit, and stood before the Lord, and 
said, I will entice him. And the Lord said, wherewith } 
And he said, I will go out, and be a lying Spirit in the 
mouth of all His prophets. And the Lord said. Thou 
shalt entice him, and also prevail : go out and do even 
so." Here the beautiful vision faded away from the 
Prophet's sight, but not from his remembrance, nor the 
conviction in his mind of its reality, when he adds: 
" Now therefore, behold, the Lord hath put a lying spirit 
into the mouth of thy prophets, and the Lord hath 
spoken evil against thee." Here was a plain announce- 
ment of the truth of what he had seen in vision, and the 
efiect of which was shortly afler brought to pass, in the 
death of Ahab in battle, the defeat of the allied armies 
by the Syrians, and the palpable proof thus afforided of 
the lying spirit of the other prophets, who we have no 
reason to believe were lying prophets in everything they 
said, nor that they predicted it from the pure motive of 
their own minds, but because (as revealed in the celestial 
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scttict they were moved by the Spirit that was permitted 
as well as commanded to deceive Ahab. that he might 
fail. Now what are we to think of this remarl{able 
vision ? Was it a representation of a real place,- — a real 
occurrence; or a mere ingenious plan and invention of 
Micaiah, — an ingenious and poetical mode of intro- 
dacing the charge of false prophesying against the other 
prophets ? The result that followed proved the truth of 
the prophecy at all events. The train of events that im- 
mediately followed the scene in heaven proved that it 
was no illusion or deception of Micaiah, Then why con- 
sider, as many do, the result of the prophecy to be the 
only true part of it, and the accompaniment or intro- 
duction to it, in which the cause is revealed, only an 
eastern fable or poetic embellishment? Why should 
part of wliat Micaiah said he saw be deemed false, or at 
best a mere parable or glamour of the imagination, 
while the result alone is true ? 

I cannot but think it highly improbable that any such 
important vision brought to a prophet's mind would be 
permitted by God to convey a false impression of fact ; 
yet if no such scene as is described was enacted above 
the clouds and stars of heaven to affect the fortunes or 
fives of the unconscious Kings and their armies, then 
half Micaiah's vision at least must be charged with 
falsehood or delusion, and there was no such place as he 
saw, — no such scene was enacted above,^ — and he might 
fairly be classed, so far as this part of his story ivciit, 
with his companion false prophets. But who tliat 
believes the Scriptures to be inspired will venture to 
afiirm this ? and if any one did, the result of the 
prophecy would disprove it. 
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There remains nothing therefore (as I take it) but to 

believe the entire vision, together with its result ; and 

that the scene revealed to the Prophet's sight (though 

not itself a reality) was the picture or representation of a 

real place^ and a real occurrence in heaven, — one instance 

out of the many that take place there, and by which we 

are taught that all the events of earth are ordained by 

God in the Courts above. And even as the laws that 

regulate our earthly kingdoms Jure are ordained by the 

Sovereign, or the Government and Councils of the 

nation, and carried into effect through the Ministers and 

instruments of human power, so the King of kings uses 

sundry means to accomplish His purpose in heaven, and 

the Councils of heaven are carried into effect by men, as 

His instruments only, on earth ; kings and princes and 

nations and kingdoms decreeing and enacting only what 

has been already determined in heaven. But it is not 

only in prophetic visions such scenes are described. A 

similar scene, resembling this very much, is unfolded as 

a simple narrative in the Book of Job, — a Book which 

is in itself a complete story, — and is related as a matter 

of fact In Job i. 6, 7, it is related : " Now there was a 

day when the sons of God came to present themselves 

before the Lord, and Satan came also among them. 

And the Lord said unto Satan, Whence comest thou } 

Then Satan answered the Lord, and said. From going 

to and fro in the earth, and from walking up and down 

in it" Then follows the public challenge of Job's 

righteousness by the Almighty to Satan, in the presence 

of His angels and all the Court of heaven, assembled 

there by command on a certain day, together with 

Satan's reply (both of them, it may be said, equally 

D2 
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characteristic of the Author of all good, and the author 
or minister of evil). The permission obtained by the 
latter to persecute and try God's faithful servant (his 
person only excepted) then follows immediately, as effect 
follows cause ; and a series of calamities are poured 
out like a hail-storm on the head of God's righteous and 
patient servant, beginning with the loss of his health 
and all his property which he had accumulated, and 
ending in the loss of his children, till he was left in a 
few hours withoat a child even to comfort him. But 
throufjhout the entire of this fiery ordeal we are told 
Job sinned not He stood as firm as the rock over 
which the Atlantic wave breaks in thunder until it 
retires; his faith remained unshaken. 

But a second time the strange scene in heaven is 
repeated. God and Satan again meet, again converse 
about Job, referring to what has taken place since. 
Satan though defeated is not silenced, nor convinced ; 
and again permission is obtained to continue the trial 
on the blameless man : this time on his person, re- 
strained only by Divine power from taking his life. 
Then follows the second series of calamities, as in the 
first instance, and Satan smites Job with sore boils from 
the sole of his foot unto his crown. 

Now how wonderful is all this scene to our appre- 
hension ; yet it is a plain and intelligible narrative of 
fact. It is not clothed in any figurative language, such 
as the prophets used ; it is not a parable either, nor 
have we any reason to believe it was so intended we 
should receive it: if it is, then the whole book of Job 
must be considered a parable, for without this introduc- 
tion to the story it would be no story at all, — it would 
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be unintelligible ; but there is not the slightest evidence 
to warrant such a belief. Our Lord's parables were 
invariably announced as being parables, which this is 
not ; nor even if it were a parable would it destroy or 
injure the reality of the description. In our Lord's 
parables the story was always a representation of reality 
as well as a vehicle for spiritual instruction. The 
groundwork of His parables was derived from real 
and visible things, and real circumstances relating to 
this world, — things that happened and were actually 
enacted, and not visionary enunciations ; so that even 
in this view of the matter, and were the book of Job 
parabolic from beginning to end, there would be no 
reason for not believing the groundwork of the story to 
be a representation of real things : but there is not a 
shadow of proof to lead us to think that it is anything 
else than a real story, — a genuine narrative or biography 
of the man called Job, from beginning to end, — and 
every circumstance narrated in it to be equally genuine, 
and a true representation of what occurred. 

The story itself, too, is not highly coloured with the 
imaginative glow of Eastern inspired poetry. Whatever 
poetic beauty there is in it is to be found principally in 
the language of Job and his friends, which at times rises 
to a climax, and is expressed in an impressive eloquence 
and beauty of language that has never been equalled, 
proclaiming its divine origin ; but the story itself, and 
especially the introductory portion of it, is unadorned 
with this, and is but a plain and unvarnished, simple 
narrative, with a most important moral attached to it, 
I'evealing to man a great mystery, — ^viz., the cause of a 
good .man's afflictions (otherwise unknown), and tracii^ 
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creatures, that is to say, a state of trial as to obediaice or 
€Usob€dience, loyalty or rebellion^ trust or distrust, is the 
natural position of every creature of God in their relation 
to Him. The successful and continued probation of 
the holy and the just in heaven will obviously constitute 
their highest happiness, their chiefest glory. 

Were there no trial of their obedience, to intelligent 
creatures there would be no effort towards what was 
good^ and no happiness, which is the result Why, or 
/low, an evil spirit like Satan is admitted to such a place 
we are not informed, no further than relates to the 
important part he is to play in the narrative about to 
be told. It is probable, however, his admission on this 
occasion was an exceptional case: but we know not. 
We do know, however, that the book of Job would be 
unintelligible without his admission in this instance, 
and we do learn also from what follows that he is a 
spirit of great power and malice, — not a mere influence, 
but a person ; that he is the instrument in God's hand 
of much of the misery and affliction visible in this 
world, but that all that he can do is restrained and 
under the government and regulation of the Most High, 
who will not permit him to hurt a hair of the head of 
one of His people, or to injure them beyond that which 
He has commanded, and has intended for their ultimate 
good. 

Here then is a glimpse or representation of heaven, 
and its inhabitants, the actors in it. The central figures, 
God and Satan, each occupying characteristically the 
very position assigned to them respectively in other 
parts of Scripture. Here we are distinctly taught there 
is a God, and there is a Satan. The place they are in. 
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when he was captive in the land of Chebar, describes 
the wonderful vision of the wheels. When, he says, the 
heavens were opened, and he saw visions of God. In 
this remarkable vision, the Prophet labours to convey a 
notion of the glory of the place in language which, 
notwithstanding its poetic beauty, can but give us a 
feeble notion of it. Here the holy angels are represented 
as controlling and regulating the affairs of the earth, 
by the wheels of Providence showing the agency of these 
holy and intelligent beings. A sublime description is 
then given of their movements and speech (Ezek. i. 24.) ; 
of the former it is said, the living creatures ran and 
returned^ as the appearance of a flash of lightning. 
** And when they went (says Ezekiel), I heard the noise 
of their wings, like the noise of great waters, as the 
voice of the Almighty, the voice of speech, as the noise 
of an host : when they stood, they let down their wings. 
And there was a voice from the firmament that was over 
their heads, when they stood, and had let down their 
wings." But then comes a description of the Almighty 
Himself, in language never excelled, and only to be 
equalled by St John's, — a description which conveys to 
the mind as far as anything could the Personality of tlie 
Deity (doubtless the second person of the Trinity), as 
follows : " And above the firmament was the Hkeness of a 
throne^ as the appearance of a sapphire stone : and upon 
the likeness of the throne was the likeness as the ap- 
pearance of a man above upon it. And I saw as the 
colour of amber, as the appearance of fire round about 
within it, from the appearance of His loins even upward, 
and from the appearance of His loins even downward, 
I saw as it were the appearance of fire, and it had 
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bfightnc» rooad abovt As the apponoce of the bow 
that U in the clood in tbe day of nia. so was tbe 
appearance c( the bfif^tness roaod aboat Tkit ■■( 
l/i^ appearanct of t/u likenea fif tkt gtarj of the L^rd. 
And when I saw it, I f^ upon atf lace, and I beard a 
voice tA one that spake." Nov what arc we Co cooclnde 
from all this magnificent description ? Surely it is not 
merely poetic embellishment: it must have been in- 
tcndc'l to convey (however feebly) same idea of the glory 
of (jrni'i celestial habitation. Indeed the words of the 
I'rophct himself are sufficient to assure us it is not a 
uun figurative sctne that has no rtaiity, for this (be says) 
•iuas llie apftarwue of the tikntti of tbe ghrj of tki ^ 
Lord. 

i'assinij now' from the Old to the New Testament, let 
us .sec what St. John says of it in the Book of Reve- 
lation, and here wt shall find frequent and abundant 
and somewhat minute descriptions of the celestial 
mansion, conveyed, it is acknowlcdgtrd, in highly figu- 
rative language, but not the less important on that 
account, or failing to convey to the mind cicarly the 
impression not only of the reality, but of the (to us 
mortals) ineffable and indescribable glory of the place. 
In tile twenty-first and twenty-second chapters espe- 
cially, we have a description of the heavenly Jerusalem, 
— " that city whose Maker and Builder is God ; that 
building of (iod, that home eternal in the heavens," — of 
' whicli the literal Jerusalem was but a type or figure. It 
is thus described : John is carried away in the spirit and 
seated on a great and high mountain, from whence he 
beholils "that great city, having (as he says) the glory of 
(iod: and llie light of which was as a stone most 
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preciousi even like a jasper stone, clear as crystal " (this 
was the general effect^ not unlike that of a bright star, 
such as Sirius, or a planet like Venus). He then pro- 
ceeds to describe it most minutely : its foundations 
were garnished with all manner of precious stones. 
These stones if grouped together would resemble, in- 
deed perhaps exceed the solar spectrum of our rainbow 
in beauty and colour. In this its glory resembles that 
which Ezekiel saw. The dimensions of this city were 
gigantic : its walls great and high, of jasper ; its 
buildings, of the purest gold, pellucid, — /.^., though 
gold, yet transparent like unto clear glass ; an effect not 
possible to be produced here by man*s art, nor seen in 
any substance with which we are acquainted, or manu- 
factured by the art of man ; its gates, which are twelve 
in number, answering to the twelve foundations cor- 
responding, were composed of pearls, each gate a single 
pearl ; the watchmen of these gates were angels ; the 
streets of the city were like the walls and other 
buildings, composed of transparent gold. No temple 
is found there, for the throne of God and of the Lamb is 
in the midst of it, and constitutes its only temple ; no 
night overcasts the sky there, no moon shines, no sun 
arises, for the Lord God Almighty was the temple of 
this divine residence, the Sun which shines with the 
splendour of everlasting day. Through the streets of 
this golden city gushes the river of the true waters of 
life, proceeding from the throne of God and of the 
Lamb. The imagination sinks and fails before such a 
description. No one can read it, indeed, without feeling 
the impression which it makes ; even those who are 
ignorant of its real value and application, and insensible 
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excites much interest and curiosity : it assures us, first, 
that there is a portion of oiir little world that we have 
never seen, and yet that surely exists ; — the very truth 
that men are most likely to question, as did the crew of 
Columbus, although assured of its certainty by his 
superior intelligence and foresight. The native of a 
strange country assures us of the existence of that 
country; his strange speech, his dress, his appearance, 
his voice, his manner and habits, — all bring conviction to 
the mind beyond the possibility of doubt ; and if, 
besides, he is enabled to describe the part of the globe 
he comes from, the nature of the country, and the 
people who are his fellow-countrymen, — who can doubt 
the fact ? Now transfer this to the angels of God : 
once ascertain the fact of their having appeared on 
earth, having spoken and acted and declared distinctly 
where they came from ; that they belonged, not to this 
small planet, but had, as it were, dropped from the sky 
above us, flashed from the heavens upon us, left "the 
heaven of heavens," and the throne and presence of 
God ! — and who shall be bold enough to question or 
deny it? The certainty of the fact is established by 
the arrival or departure of the strange visitors. The 
intercourse between the two countries, heaven and earth, 
is then proved, and becomes as palpable a fact as the 
intercourse of nations here proves that there is another 
country besides our own ; a bridge is at once thus 
thrown across the supposed impassable gulf of space, 
and the barrier that has seemed to separate the planet 
we inhabit for ever from all other residences in the 
universe, is at once removed ; and though to man in his 
present condition it seems as though his home has been 
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own hopes and expectations are directed, the home to 
which we are invited to look as our final rest from everv 
trouble, and the seat of all the enjoyment we are 
capable of attaining. With the inhabitants of that 
blest world we are told we shall, if we are wise, be 
one day acquainted and intimately united, and shall 
live in the midst of them for ever. Of this world, 
therefore, and of those who dwell there, we need in- 
formation, and accordingly it has not been withheld 
from us.* 

But there is one more consideration of interest to us 
in this matter in the sympathy thus established and 
maintained between the inhabitants of the two countries. 
That sympathy does exist we are assured by the Lord 
Jesus Himself, when he says (Luke xv.), ** There is joy 
among the angels of God " — ^in the presence of God — 
"over one sinner that repenteth." What does this 
imply, if it does not assure us of the deep interest 
which the inhabitants of heaven feel in the affairs of 
mankind } 

The Apostle Peter indeed tells us that " the angels 
desire to look into these things" (i Pet. i. 12), meaning 
the matters relating to the redemption of man ; while 
the Apostle Paul declares that it was God's intention 
and " eternal purpose " that they should be informed of 
it. " That to the principalities and powers in heavenly 
places might be known by the Church the manifold 
wisdom of God according to the eternal purpose which 
He purposed in Christ Jesus our Lord." (Epk iii. 10, 1 1.) 

Thus we are apprised of the interesting fact, that the 



* Vide Rev. xxL xxil 
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matters of earth and relating to mankind are not only 
known above, but are the subject of the deepest interest 
to the inhabitants of heaven. Nay, more; that the in- 
habitants of both places are considered as constituting 
one family in Christ, of whom, says the same apostle 
(Eph. iii. is), "the whole family in heaven and earth are 
named." Thus there is a moral chain, as well as a 
physical and literal one, that binds us to the bright 
land above us, out of sight though it be — at least out of 
our sight.^but not out of the memory or removed from 
the sympathy of millions of the noblest of God's 
creatures, who make our joy their joy, and doubtless 
our sorrow or sin the occasion of their deep sympathy. 

In the string of beautiful parables in Luke xv,, the 
Lord Jesus is represented as calling His friends and 
neighbours around Him, to rejoice with Him in the 
recovery of the lost sheep and the lost money. And 
who are these friends and neighbours, if they are not 
the heavenly host ? And what is a friend, and what is a 
neighbour.' IV/to are friends and neighbours to us. but 
those whose position enables them to know our circum- 
stances and character, and whose friendship induces 
them to sympathize with us.' 

Thus England has great commercial and friendly 
relations with most of the civilised nations of the globe ; 
and to all alike she is ready to extend the hand of 
friendship and sympathy; and though individually there 
are millions who have no opportunity of visiting those 
countries, yet there is no difference in the general 
feeling of the nation towards those who require or 
demand their sympathy or friendship, it is well under- 
stood and taken for granted, and forms a ground of 
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union, and confidence, which regulates the most im- 
portant of our commercial relations, and makes England 
the greatest and most prosperous of kingdoms. 

So there is a like confidence and understanding 
between the hosts of heaven and the inhabitants of 
this distant little planet ; and though we cannot see nor 
talk with them as some of our race have done, a com- 
munication is established between the two worlds and 
their inhabitants ; not by prayer to them which they are 
too loyal to accept (Rev. xxii. 8, 9), but through their 
and our divine Lord and Head, to whom alone our 
prayers should be addressed, and who doubtless (as in 
the parables already referred to) calls his angelic family 
around Him to make them participators in His joy and 
the joy of our salvation. 

Here, when we would converse or sympathize with a 
distant nation, such as our American brethren, we flash 
our wants, our wishes, our thanks alike along the 
mysterious wire that connects us in speech with each 
other, and address ourselves to him who is the repre- 
sentative of the country, or the governing power by 
whom they are ruled. 

The telegraph has thus done more to unite the 
nations of the earth in brotherly union and amity 
than any other discovery that science has ever made, 
and by its means, though so distant from us, we can 
now truly call the Americans our neighbours as well as 
our friends. Distance is annihilated when men can 
converse. But there is a more distant country than 
America, and a far vaster population, to whose Divine 
Head and representative we too may, with as great 
ease, send our telegraph of prayer, and supplication, and 
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praise, and thanksgiving. We have this promise distinct 
and clear, that wliile we are yet speaking He will hear, 
and before we call He will answer. {Isa. Ixv. 24.) Any 
message of importance, therefore, that reaches heaven 
will be thus known and appreciated by the glorious 
company above, — our he-ivenly friends and neighbours. 
The earth is possibly viewed by them as one would look 
at the dark hull of some convict ship belonging to the 
sovereign, and containing a band of criminals and 
traitors, or, as it has been truly described by Chalmers, 
a rebellious province in God's dominions ; yet from that 
dark vessel, from that rebellious band arrives every day, 
and hour, and moment some soul rejoicing in its de- 
liverance from bondage and misery ; and each sinner, as 
he plants his foot on the pearly shore of that blessed 
place, will be welcomed in such a fashion as the 
heavenly host alone can welcome him. They will 
conduct him to their Mount Zion — to their Lord — 
to the city of the living God — the heavenly Jerusalem, 
to an innumerable company like themselves, — the home 
of the elect, the throne of the Lamb, — the heaven of 
heavens. 
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